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ABSTRACT 

This training program oft££S^skills training in all 
stages of the development of techholbQ^les related to small-scale 
charcoal production, including the deiigh , construction , operation , 
maintenance , repair, and evaluation ors^rototype kilns. The kiln 
designs are selected to be as iCbnsisteiitv^ with the 

realities of rural areas in developing c^ntries. The program is 
divided into 2D sessibris which occur over\a 6-day period. Each 
session description includes: (1) a title;M2) the approximate time 
heeded to carry but the session; (3) a list^of object ivesj^ (4) _ 
attachments (usually intended for distribution to participants) and 
other suggested references; (5) a list of suggested supplies and 
tbbls heeded for the session; (6) a list of steps to follow tb meet^ 
the bbjectives; (7) trainer nptes_(wMch serve to clarify and^explain 
a procedure, provide background information , ahd suggest bpihibhs)^; 
ahd (8) activities. Session ob jectives are ihter-related and linked 
through association with a number of fuhdamehtal program themes. 
These themes are : development and trahsfer of techhical competence; 
principles and techniques of nohformal education ahd adult learning; 
methods and approaches to problem-sblvihg; development issues; 
cross-cultural perspectives; ahd the process of assessment and 
evaluation . ( JN) 



************************************************** 

* Reprbductibhs supplied by EDRS are the best that can be made * 

* frbm_the original document . * 
*************************************** ^5^*************************** 



EKLC 



CD 
CM 



SHALL SCALE CHARCOAL KAKINU 
A Manual for Trainers 




SJS DEPABtMENlLOF EPUCATION 
N^t.ONAL INSTITUTE OF EpUCATlON 

EDUCATidNAL HFSQURCE.S INFORMATION 



T his (jocrirnitrn . h.i 



,j t,.,m IN. person n. o.^.^n./^^U"" 

onqitunii«(i It ? 

M.nor .ha.,q.s h.v;- ho.n nu.de to ..nprovn 

roprmi'irlian (ju.tl'^. 

„o ,u,t n..i.-ss..r.lv ftUUHSonl oH.c.al NIE 



Prod uced by : 

The Farallohes Institute Rural Center and CUP International, Inc; 

1 n c 0 1 1 a b orjijjp n with 
The Peace Corpsf Energy ^roject/OPTC 
Contract #Y^?^1003 



July 1982 



Cbntributbrs 



••PERMISSION JQ REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 

_M2lM 

TO THE EDUCATIONAC RESOURCES 
INFORMATION CENTER (ERIC)" 



Ob 



Ed Karch 
Michael Wilburn 
Marsha 13. P. Wilburn 
Michael Boutette 



o 



ERIC 



PREFAEE 



This tra im ng manua 1 represents one ebmpbherit of n pilot trainihr) 
program in Ch a rco al Pr od uc t i on ahdertaken by the Tarallbnes 
Institute and CHP International, Inc. It has been completed iri 
accordance with the terms of Poaee Corps Contract #?8?-10Di. 

Me believe that our involvement has produce da valuable- 
adaptable learning tool. However, the manual mtist cohii'. -0 to 
be tested, evaluated and modified in order to r e f 1 ec t _ chc' n*^: 3 
needs and circumstances. It is our hope that you wi 1 1 _ cbri I b'l te 
to that process, and that you will help make the manual more 
appropriate and useful during future training programs. 

If you have observations orsuggestibns aboutthe contents, 
methods or approach included in the.mariualipleasecbritactthe 
authors at the Farallohes Institute or CHP I ri ter ria t i b ha 1 , Inc. 

There have been many valuable sources bf s U p pbr t _d u r i hg the develop- 
ment of this manual. It is only with the help bf many people that 
we have been able to document the varibus tbbls arid techhicjUes that 
we have chosen to use in training people to go gently and lightly 
intothelivesofothers. 
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■ 1 NTR dOiUCT IQN 

Basic to the purpose of this graining manaal is the belief thiit 

the process of coinmuhity development begins when people tcike an. 

active role in their own education and continues as the.>; identify ^-p' 

not only their needs but also the resources, abilities and methods 

that will help them make decisions and address their problems in 

ways that are both sustainable and locally appropriate. This belief 

reaffirms what most of the world's villagers already know inherently: 

that culture, social systems, politics, religion, economics^ and^ 

ecology are all threads in the same fabric of commun i ty 1 i f e ; and 

that technology exists only as a tool, a loom upon which all other 

t li r t> <i (i s a r e w b V e ri . 

An important focus of this training program is the recognition^ 
that technical expertise is significant and useful only when it is 
applied in balance with other abilities. It is o f J i 1 1 1 e ^ v a 1 ue f o r 
a person to be technically competent without the ability to work 
cooperatively with others and motivate them. toward a more self- 
reliant and healthy life. For this reason, it is e s s e n 1 1 a 1 t ha t 
Peace Corps Volunteers develop a variety ot complementary skills, 
knowledge and attitudes that will serve to weave together the many 
threads of community development. 

The training program outlined in this malhUal emphas i zes the para 1 1 el s 
wh'ch exist between training and Peace Corps s er v i c e , T h r o u g h ou t t he 
program, participants are encouraged to take a f u 1 1 a nd a c t i ve ro 1 e 
in their own education and to make decisions that will affect them 
and the people with whom they work and live. They are urged to 
cooperate w?th others, to identify and use ^^^^f^^"^' l^'^^^^l 
that are nv.nlable, and to practice skills that h e 1 p mo 1 1 v a te ^ peop 1 e , 
instill within them a sense of s el f- con f i dence , and involve them in 
the pi-.jcess of their own education. 

rho t. -lining program offers s k 1 1 1 s t r a i n [n g i n a 1 1 stages of the 
development of technologies related to small-scale charcoal produc- 
tion, including the design, construction, operation, maintenance, 
repair, and evaluati.oh of prototype kilns. The kiln designs are 
selectid to be as consistent as possible with the realities of rural 
areas in developing C(?untries. 

The" program is divided into twenty s e s s i o ns w h i c h occur over a six- 
day period. Each se s s i on, c n ns is t s of a series o f a c 1 1 v i 1 1 e s des i gned 
to meet specific training objectives. T he o b j ec t i ve s o f eac h ses s i on 
are i n te r- re 1 a ted and linked through association with a number of 
fundamental t'hemes . T h es e t heme s s e r ve to guide and shape the 
development of the skills and q ua 1 i t i e s ne ce s s a ry during Peace Corps 
service. Together, the themes illustrate t he co nne ction a nd inter- 
dependence bitween technol ogy and other aspects of community develop- 
ment. The program themes are: 
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* bevelopnieQt and Transfer of Tischniccil Competence 

* Principles and TechhicjUes of Noh-rnrn 1 Iducdtion 

and Adtj 1 1 Led r hi hcj 

* Methods on(i Approaches to Pr o b 1 ern- S o 1 v i n q 

* De V e i (» pnien t Issues 

* Cross-Cal tura 1 Pers pect i ves 

* The Process of Assessment and Evaluation 
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the Manual is designed to be responsive to a variety of training 
situations. Modification and adaptation of t he ma te r i a 1 s is^ 
encouraged. However, it is essential to t he ^e f f e c t i ve ne s s of the 
training to maintain the integrated nature of the s e/s i ons by pr o- 
vidim an adequate balance of emphasis among the various themes. ^ 
This will enable par t i c i pa n t s t o bu i 1 d u p on a nd a ppl y new knowledge 
in a way that is ordered and meaningful within the context of com- 
mariity development. 

The following guidelines have been developed as an aid in transforming 
this manual into an effective, dynamic training program: 

Plaririihq and P r e p^^i^ut i o n 

There are many steps that need to occur be f o re t he t r a i n i ng _ a c t u a 1 1 y 
beqihs. These include defining the scope and approach the 
training, identifying staff re qu i reme n t s , 1 oc a 1 1 n g a n d es ta b 1 i s h i n g 
a site, and gathering necessary resou rces' and materials. 

* De^fj^Xng the scope a nd a p pr oa c^i^^ ^^e training: 

It is important to carefully read through the entire inanual in 
arder to develop an understanding of the ove ra 1 Kdes i gn ^a nd 
approach of the training program. Sessions are^designed to 
accomodate a maximum of twenty participants. l^ , . 

. significantly mOre than twenty participants, some modification 
of the design of session activities will be necessary. 

* Identifying s t a f f ^4^d^^a i ne r s : 

The specific number of staff should depend on the particular 
training situation. As a minimal requirement, t he re s h ou 1 d ^ be 
at l^^s? one primary trainer and one assistant for each twel ve 
participants. The primary trainer s ho u 1 d h a ve c o ns i der a b 1 e _ 
practical and theoretical ex pe i e hce i n ^h^-^-^f " 
developing countries and shauld be expen enced a nd comfortable 
With the principles of non-formal educat i on , ada t 1 ^^^",^"9 ' ^"^ 
integrated training. The assistant tra 1 ner sh oul d be a native 
of the country in whicH the training is held and should be ^ 
nperienced in the practical aspects of small-scale charcoal 
production. 
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* b b c a 1 1 n g and establishing a site : 

It is best to ehoose a site that is conducive to experiential 
learning. !t should include adequate room for peopl e to bui 1 d 
five 1 0 te n mi n i a tu re kilns, work in small groups, arid, if 
possibly, be outdoors during much of the program. There should 
be a classroom or indoor meet i ng f a c 1 1h' t i es at the site. It is 
useful for the training to be held in or near a forest area where 
local charcoal makers are worfcirig, 

* Gathering necessary res ources-V; a rid materials : 

For the most part, mateii^als arid re sources will vary with each 
training situatibri. Each session iricludes a recommended 1 i st 
b.f ma ter i a 1 ^ • Be cer ta i n t ha t t here a re eno ugh ma t e r i a 1 s ^ _ to o 1 s * 
arid other supplies available beforethe program begins. If some 
of the sugges ted i terns are riot available^ use ingenuity to find 
e ompara b 1 e s ubs t i tu t es . 

6 0 ri d u c t i ri g the T r a i ri i ri g 

Irieluded here is a list of some considerations that are important to 
remember iri carryirig out the program. 

* Think small. The miniaturisation & f kilns is essential to — a. 
six-day training program : 

The e ri t i re process o f c a r bon i za t i on mu s t be red u ce d t o a- 
miniature scale in order to b r i n g t he p roce s s t o w i t h i n t he s cope 
of a six- day program. Through miniaturization^ all the concepts 
arid pr i rici pi es o f c,a rbon i za t i o n can be demonstra ted and praeti eed 
Using a variety o f k i 1 n de s i g ns . In order for miniaturization to 
be successful, it is important to reduce the size of all ebmponerits 
and matef^ials proportionately. As an example, a full-size tradi- 
tional kiln measuring 1 meter x 1 meter^x 2 meters using wood, 
that is 1 meter long and 20 cm._iri d i ameterwoU 1 d be reduced to a 
model kiln, 10 em. x ID cm.x 20 cm,__Wood used i n the ki 1 ns 
should be apprbximately 2 cm. i.n diameter and lQ cm. in length. 
CoristrUctidri arid maintenance ofminiatures ^llowexactly^ths 
same procedures as with full-scale kilns. Metal kilns such as 
the Mark V can be constructed from 20 liter buckets or cans. 
Using the miniaturization technique, carboni za t i on *t i me for each 
kiln is reduced to 8 to 10 hours. 
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Warriirig! Charcoal prdduc-t4 ^ is a^ Ues t rue t i ve process 



Although it is explicitly brought out in several sessions, the 
potential ecological impact of charcoal production should be 
cdritiriUally reinforced throughout the training. In view of the 
grdwing world fuelwood scarcity, and considering that the cori- 
.version of wood to c ha rcoa 1 results in 50-80% grbs^s eriergy loss, 
charcoal produc t i on can , in certain situations, be detrimerital tr 
the long-term interests and needs of people everywhere. Stress 
a general rule for volariteersi that if charcoal is already being 
made in an area, then workirig to improve yields cari be appropriate 
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If wood is ir excess and is rotting or being biirhedi charctial 
can be appropriate. But if charcoal is not being used and woctf 
is being burned on open fires, then working to introduce fuel- 
efficient wood-burning stoves is more appropriate. 

Flexibility a nd ^a^tence a re two Rey regU i remeh ts for Charcoal 
making : 

-- -- - 

The participants should be advised of the 1 i ke 1 i ho dd d f spending 
lUncHtime, suppertime, and 1 a te-ni ght hour s tending their 
smoldering kilns. The process o f carboni za ti on does not lend 
itself well to a structured, specified block of time. The type, 
age, and moisture content of available wood * weathe r condi t1 ons , 
and kiln design are all variables that can affect completion 
time. 

The ex^riential learning ^yfle is ah e s se n t i a 1^^^^'^^^ 4: m iji4 ng 




It is important that people^have the dpportuni ty to learn, 
examine, generalize about and apply hew knowledge. Try to follow 
the experiential learning loop.as dfteh as possible, and encourage 
the participants to be aware df the prdcess. 

i Sm^JU^^^u^ps often make 1 ea r h i h q ea s i^ r and 4Ro re lasting : 

^ It is helpful to limit ±he size df grdups to three, four or 

five people. Groups may be fdrmed dn the basis df regidnal dr 
country assignments, skill levels, individual preference, dr 
other criteria established by the staff and participants. 

* A variety o f ed u ca t i d ha 1 t e c ti^n4^4m^ i s mdst e ffective: 

Experiment with rdle-plays, skits, panel discussidhs, brain- 
storming and other hdn- co n ven t i o n^l methdds. EhCdUrage people 
to use their creativity, and to examine which methods have the 
potential td be useful in community work. As you facilitate 
sessions, ihvdlve pedple and try td use techhiques that dthers ^ 
can learh. Remember that as ydu teach, ydu will learn. Share 
ydur khdwledge and motivate others td dd the same. 

* As the prdqraffl^^tnues . pa r t i c i pa n t s becdtr^e m<jj^^^^e^^ns i B 1 e 
f 0 r the desig^i a^uL i mpl emen ta t i dn df sessions : 



It is a good idea to include pebple as f a c i 1 i ta td r s i n se 1 ec ted 
activities and sessions. As the pa r t i C 1 pa n t s de ve 1 d p s k i 1 1 s a nd 
self-confidence, they take ah ihcreased res po ns i b i 1 i ty f o r _ t h ei r 

own education. Urge pedple td take a n ac t i v e r d 1 e i n facili- 

tating, pi a n n i n-^^ a nd evaluatihg a variety of learning experiences 

Schedu 1 e d breaks between s es s i dn s se n t i a 1 : Al t hd u g h 1 0- 1 5 

Finutes is suggested * mdre time may be needed, depending dn the 
training circumstances. 
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Osirig the Hahual 

One of the keys to the success of the training program es in 

thoroaghly unde r s ta nd i h g arid e f f ec t i vis 1 y us i ng t he ma n ua 1 ; Incladed 
below are some guidelines arid explanations designed to help in using 
the manua 1 - 

* The Program Cal eridar i ridi ca tes the overall design of the 
program arid recommerided sequence of s es s i ons , Us e i t a s a 
reference in developing a specific schedule which meets the 
needs of the particular training situation. 

* Sess i ons f o 1 1 ow a c o ns i s t-«ri t f or ma t , ( See the "Sampl e Sess i on 
Format" on Page vi ^ for a diBtailed description.) Be certain to 
read session's thoroughly. There are often several purposes to 
each session. For example, the activities may be designed to 

meet a technical objective, and at the same time, to pro vi de ^pa r 1 1 - 
cipants with practice in gr o u p pr ob 1 em- s o 1 vi ng or communication 
skills. It is important ttf understand the multi-tiered design 
of each session before presenting it. 

* Attachments follow each session and are usually intended for 
distribution to the participants. Each attachment is letter- 
coded as to the session with which it i s a s s oc i a ted . It is 
important to ma ke co pi es o f a t t a c hmen t s iri advance so that they 
can be distributed during the session. 

* The Bi b1 i ograp^ includes the re f e ren ce ma ter i a 1 ^ texts, and 
suggested resources used i n d e ve 1 op i ri g this p ro g ratn . It can 
be copied and distributed to participarits as the basis for 
further research in charcoal production. . 
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Ses s i an- Li 1 1 e Indicates 
subject area presented. 



Each Session is n u i:i b e r o d 
sequentially and coded 
by day. 



Total Time gives 
approximate t f m e 
heeded to carry out->^ 
the session. 

Objectives tell what* 
is expected of paf- 
ticipahts and what 
the session should 
accdmpl 1 sh . 



Resources include all- 
aTt achm^nts and other 
suggested references. 
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Materials 



sugges ted 
and tools 
for tlie session 



refers to . 
s u p p 1 i e s 
needed 



P r o c e (1 g r e ^ consist o ■ 
stops to be followed, 
in rrder to meot 
objectives. Ii a c ' 

\. t. r pis g i V G n a n 
..I \) p r f) A i in a t G t i ih c . 



I ^J±g^>Wy-9jLJ_0_ _ T " ^ CARBON i /At I OH PnOCLS^ 
total Time: 7 hours 

* To discuss basic fire safety proce (lures 



Object 1 ve 5 ; 



. Resources': 



r-la t e r 1 a 1 s : 



Toideotify the c ooipo ne n ts of an acceptdble 
kiln site 

Jo practice sensory analysis of the carboni/ation 
process ' 

To examine and d i s a^s s enb 1^ a s a mp 1 1- kiln 

To examine and 'compare types of.charcoal 

Attachment 4-A: "Sensory Analysis Guidance Sheet" 

Attachment 4-B: "The Carbdni^atiori Process" 



Attachment C : 
and Rrarids"! 



'Sample Comparison of Charcoal 



Pencils or pens* : a mp 1 e. min i a t i re k i 1 n . a s s o r te d 
sampl es - 0 f - Charcot J , .newsprint and felt- tip pen, 
3 or 4 large forks and spoons. 



- — Trainer Notes 



This session requires considerable preparation time. _ It will 
be necessary to setup 3-fuhctidhrhg-mini3ture_kilnin_ 
advance such that -it will Be ready t 0 . pu 1 1 _ du _r _i n q t h i s ... 
session! A traditional, rectangular kiln is recommended for 
this activity: 



The kilo site needs to bcpreparcd such that the necessary 
fire prevention measures arc in effect (i.e.. cJodnnglhe 
site of all grass and brush, setting up a fir 



I n r ; etc:) 



^ The" assortment o f c h a r c d a 1 s a m p 1 c : used in tbl^ ^CS^ip.n 
should be selected on fhe basis of varyinq wool ^. pecie^ and 
should include a few s.impl" brands. 



* Procedures 



fs t ep 1 . . ( " " ^ 5 

f X p i a i n the "> c s s w) n o h .i e c t 
Lhe procedure J. 



Step ? . (10 m i n.u [ e s ) 

Briefly explain fire f e t y p r u r d u t s on .ind 



Trainer Notes 



A p p c ci r t h r f) w y \\ o u ( 
e X p 1 (1 1 n a p r b e o d ii 
s ;i rj 0 s t 0 p t 1 u h ^. . 



I h e session a n d' s e r v e I r) .. c ] a r' i f y .1 h d 
re, provide b a c k fj r o u n d i n f 0 r m ^1 1 i o n , and 



JRAINiNG PReGRAM CALENDAR 



- - - DAY 1 

Session 1 : 

"Sharing Perceptions of 
the Trairiing Program: 
ah Ice-Bjredker'* 



DAY 2- V. 

Session 7: ' 

Waod Resource Ma-nagement 



Session 2: 
Assess! ng 



Group Resources; 



Session 3: 

Defining Expectations 
of the Training Program 



Session 4: 

Introduction to 
Carboni zation 

Session 5j 
Assessing 
Wood Resources 

Session 6: 

Fire and Food: Dynamics 
o f Traditi onal Cooking 

_ _ DAY-l 

Session 15: 

Introduction to 
Presentati ohs 



Sessi on 8 : ■ 
; The Problem of 
wood Scare 1 ty 



Fuel ■ 



Session 9: 

Introduction to 
Construction 



Kiln 



Session. 10; 

Kiln Design 
Sessi ori_ 1 1 : 

Kiln Cohstructioh 
Sessidh .12: 
"^Nightwatch^ Monitoring 

arid Extraction 



DAY 5 



Sess i on J 7 : 

Presentations of 
Kilns 



DAY 3, 



- / 
/ 



/ 

Sessibri 13: 

Review ^rid Redesigri 
of Kilns . 



Session 14: 

Construction and 
Trusting of Second 



Kiln 



DAY 6 



Session l9: 

Evaluating eharcdal 
. Yields 



Session 20: 

Program Evaluation 



■4 



Sess i on 1 5_: 

Ki 1 ri_ Appl i catibri 
and Innbvatibri 



Session 18: --^ 

Briquetting: A Problem- 
Solving Activity 



Session 1 ; 



Day 1 



SHA RING PERCEPT I O NS- ^F- IflL TRAINING PROuRAM: AN IG!>BRrAKER 



Total Ti me 
Objectives 



Resources : 
Mater i al s : 
Procedures 



1 hbu r i 1 5 ni 1 h U te s 

* To get ta khov^ one ahcl.ier ancl to entourage 
conin^un i ca t i oh 

* To set the climate f o r a c t i s t participation 
during the tra.ining program 

Attac T.ent 1-A, "Coat of Arms" 

Pens or pencils. 



Tra i ner Notes 



This activity is designed to help 15 or fewer participants 
^become better acquainted. If tlie group is larger and there 
i_s a need for 1 ea rh i hg names , a "name game" shou 1 d bo p 1 ayed 
first. One game that has been successfully ussd is as 
follows: 

* Trainer begins by giving his/her name preceded or followed^ 
by a wdr?;! which 

-■ describes how the trainer i feeling at that moment, and 

- begins with the same Mrst letter o f _ h i s/ he r name (for 
example, "Niike Motivated" or 'i^aricy Nervous"). 

Moving clockwise around the room, e a c h ptj 1 1 c i pa nt t he n 
takes a turn at repeating all the precedi ng names and de- 
scribers and adds -his/her name to the growing list. 

[he game ends when all participants have added their names 
and have tried to repeat the list. 



Step 1 . ( 5 : m i n u t e s ) 

Distribute copies of Attachment 1~A, "Coat of 
Arms" arid explain the exercise. 



Trainer Notes 



* Explain that the object of the exercise is to draw a symbolic/ 
"coat of arms" which will help us begin to get acquainted or 
firid out something new about each other. 

* Explain that the participants will draw a symbol or picture 
in each of the corresponding spaces ch the coat of arms that 
answers one of a series of questioris. 
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Step 2 . (15 fni nutes ) 

Referring to the list in the Trainer Notes below, 
read each question in order, allowing time for 
people to draw their symbol before moving to the 
next question. 

- Trainer Notes 



S U g giBS t ed q ues t i on s : 

- How do you feel right now? 

- l^hat were you doing a week age today? 

- What do you hope ta get oct of this training? 

- What can you offer this training? 

Draw your own "coat of arms" while the group does thieirs. 



Step3. (5m i nutes I - - _ -- 

After everyone has finished drawing his/her coat of 
arms, share your coat of arms by explaining the 
meaning of each of your four drawings. 



Trainer Motes 



Encourage an open climate by - e x p 1 a i n i n g your drawings in a 
relaxed and humorous manner . Also, m^ke your presentation brief 
to set the pace of the activity. 



Step 4 .( 30-45 mi nutes ) _ 

Have' each participant explain the meahihg of his/her 

coat of arms. 



Step5. (5rninute$) • . 

After all of the drawings have been presented, 

f a c iM It a te a br i e f d i s c u s si bn of some o f the 

s i mi 1 a^r i 1 1 es . a nd differences which 5eem to exist 

in the group. 
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Session 2, Day 1 



ASSESSING GROUP RESOURCO^ 

Total Time: 1 hour, 30 minates 



ebjeeti ves 



Materials: 
Procedures 



* To identify the s k i 1 1 s , knew! ed ge , and experience 
of .li^rt i cipants and trainers 

* To discuss ways in which the group's skills and 
knowledge can be used in this program 

Newsprint and felt-tip pens. 

Step 1 . (5 minutes) _ _ 

Review the objectives and procedures for the session 

Step 2. (5 minutes) _ 

Ask the participants to briefly discuss the value of 
a group resource assessment. 



Tra i rier No tes 



Draw on the pa rt i c i pa n ts ' expe r i e nces in working with a variety 
of people in small-scale development projects. 



Step 3 (10 minutes) . 
Have the group brainstorm a list of interview 
qaestions whicfi could help assess the participants 
skills, knowledge and experience. 



Trainer Notes 



* To provide focus during the brainstorm, post the>ey points 
to be included in the interview: skills, knowledge. 

* The resulting questions should b e c on so 1 i da te d o r pa r ed down 
so thlt the list does not exceed 4=5 open-ended questions that 
will stimulate conversation. 

* In this session, the emphasis is not only on those sicills, 
etc which relate di rectly to charcoal -maki ng , but on an^ 
res'durces one might have which would help the group. 



Step4. (SmihUtesj 

Post and explain the interview format 



Trainer Notes 



The In^^^gJiU^BW Format 

''^find's'omeon^U the group whom you don't know well and move 
toacomfbrtable location. 



Steb 2 (30 mihUtes/l5 minutes per person) _______ _ . 

loter'Oiew one another using the 1 i s t _q f_ guest ions as gu i de- 
Hriir Jot down bFief notes. as con versa 1 1 on_ proceeds . 

— ' 15 
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Trainer Nbtes/Gbhti riued 



Step3(10miriutes) 

On a clean sheet of paper, wr i te 1 e g i b 1y a nd i n pa r a g ra ph 
form the information you have gathered from your partner. 

Step 4 ( 5 irii riU tes ) 

Share the interview sheets with your partner and make any 
m 0 d i f i c a t i b ri s or additions. 

Step 5{jp minutes) 

Post the sheets on t he wal 1 and wa 1 k around the room 
scarihihg the other in^terview reports. 

>~ 

* If the traihihg group is a small one , an option to the 
written reports would be to have the pairs interview each 
other, reconvene thegroups, and ask each participant to 
describe his/her partner. 



Step 5. (60 minutes) 

Have t he pa r t i c i pa n t s carry out the interview 
procedure . 

Step 6. (5 minutes) 

Reconvene the groupand facilitate as hdrt discuss ion 
of the participants' overa 1 1 i mpress i ohs of the 
resources that exist within the group. 

T r a i h e r M b t e s - - — 



During the discussion, point but a number of t he i den t i f i ed 
skills which are particularly u se fu 1 / nece s s a ry to the process 
of making charcoal. 



Session 3^ Day 1 



DEFINING EXPECTATIONS^ OF THE TRAINIH £-PROGRAM 



Total Time 
Object! ves 



Resdurces 



Material s : 
Procedures 



1 hour, 15 minutes 

* To review the schedule and content of the program 

* To def i ne and cl ari fy expectations that the 
participants have of the training prbgram 

* To compare and contrast individual expec^dtibhs 
with those of the prijgram. 

* "Training Philosophy and He thodo logy * " pp. i-iii 
from Introduction to the Hanual. 

* "Con due ting the Traini ng pp. i ii-i v, from 
Introducti on to the Manual . 

* Training Schedule 
Newsprint and felt-tip pens. 

Step 1. (5 mihutes) 

Briefly outline the session's objectives and activities 

Step 2. (20 minutes) 

Di str i bute copi es of the three resources . Have the 
parti cipahts read them careful ly, then ask for 
questions^ clarifications, or discussion. 



Trainer Notes 



Explain that the "Training Philosophy and Methbdolbgy" and ; 
"Conducting the Tr a i h i ng " pro v i de a n or i e n ta t i on tb the bverall 
prbgram gbals and design, while the Tra i n i ng Schedule presents 
a day-by-day description of training. 



Step 3. (15 minutes) 

Have thepartic ipants form small groups and discuss 
their expectations of the prbgram. Ask each group 
to 1 ist on newsprint and pbst their three most 
important expectations. 



Tra i her Notes 



* As they develop their lists, participants should be encour- 
aged to consider their needs and desires, as well as con- 
straints i n scheddl i ng and programming . 

* If the training group is small, you may wish to remain 
together and make a master list of participants' expecta- 
tions. 
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Step 4. (25 mihutes) 

Recbhyerie the large group arid reyieweach expeetatibn 
for clarity^ Understaridi rig ^ arid feasibility. 

Tra i ricr Nb tes 



Identify which expectatibris will be met directly, thbse that 
Will betbuchedupbri, thbse which could beaddressedwith 
some schedule changes^ arid thbse^ given the practical limi- 
tations of the prbgram^ which may ribt be met, Ideritify 
resources which trainees cari use tb meet their bwri needs. 

Wherever pbssible^ point but specific sessions in the 
Trairiirig Schedule which deal directly with the grbup's 
expecta t i bris . 



Step 5.^ (10 ffijnutes) 

Corrclude the session by facilitating a discussion 
cerftered around the following questions: 

* Were any of your expectations changed by 
th i s act i vi ty ? 

* Is there anything that ybu have heard abbut the 
training program that has ribt been discussed? 



* Do ybu thirik the jpirbgram will meet your heeds? 
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iNtRdPUCtidN to THE CARB ON I ZATIQN PROeESS 



total Time; 
Object i ves ; 



2 hours 

* To discuss basic fire safety procedu>res 



To identify the components of an acceptable 
k i 1 n s i te 



Topractice sensory analysis of the carbbnizatibn 
process 

To examine and disassenble a sample Rilh 

To examine and compare types of charcoal 



Resburces 



Attachment 4- A 

Attachment 4-B 

Attachment 4-C 
and B r a ri d s " 



"Sensory Analysis Guidance Sheet" 
"The Carbonization Process" 
" Samp 1 e Cdmpa r i so ri of Cha rcoa l 



Ha t er i a 1 s 



Pencils or peris ^ sample m i n i a t i re ki 1 n ^ assorted 
sampl es d f cha rcda 1 * news pr i n t and f el t- 1 i p pen , 
3 b r4 large forksand spoons. 

Trainer Notes — • 



This session requi res considerable preparation time. it will 
be necessary to set up a functioning miniature kiln in 
advance, such that it will be ready to pull during this 
session. A traditional , rectangular kiln is recbmmended for 
this activity. 

The kiln site needs to be prepared such that the necessary 
fire prevention measures are in effect ( i .e , ^ cleari rig the 
site of all grass and brush, settirig up a f'ire lirie^ etc.) 

the assbrtmerit of charcoal samples used in this sessiori 
shbbld be selected bri the basis of varying wood species arid 
shbtild iriclude a few sample brands. 



Procedures 



Step 1. (5 minutes) 

Explain the session objectives and briefly outline 
the procedures . 

Step 2. (Id minutes) 

Brieflyexplain fire safety procedures bri arid 
around the kiln site. 
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Trainer Notes 



* Rentibri the following points during your explanation: 

- the importance of clearing ah arer of grass and 
brush 

- the construction of a protective fire line 

- the importance of continually monitoring kilns as they burn 

* Encourage discussion and questi ohs f f om among the partici- 



pants. 



Step 3. (10 minutes) a t -. 

Distribute Attachment 4-A, "Sensory Analysis 
Guidance Sheet," and ask participants to complete 
Section A. 



Trainer Notes 



* Mention that this initial recording of observations is _ 
designed to familiarize participants with their surrounding, 
and help them begin to sharpen their observation skills. 

* Explain- that in completing sections of the "Sensory Anal ys is ^ 
Guidance Sheet", participants should write down their obser- 
vations by concentrating on each of the fi ve senses 
identified in the left hand column of the page. 



Step 4. (10 minutes) xu »- 

Have participants share and discuss their 

observations: 



Trainer Notes 



The following list includes some of the most important dbser 
va ti dns to be di seussed : 



proximity of labor supply 

nearby activities that may 
be disturbed by charcoal 
m a R i n g 

wind direction 



- season of the year 
^ size of kiVn sfte area 

- s 1 ope of the 1 arid 

- proximity of wood supply 

_ facilities for transporting 
cha rcba 1 

For each key observation meritibried. stimulate discussion by 
asfinrparllcipants to explain its importance as a factor in 
chbbsirig an acceptable kilti site. 
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S t e p 5 . ( 1 0 m i n u t e s ) 

Ask participants to begin to examine the_sample 
miniature kiln by completing Section B of the 
" S e ns 0 ry Analysis Go i d a n ee Sheet." 



Tra i ner Notes 



Mention that in making charcoal, the use of the senses is the 
most common_method for gauging the progression of the carbbrii- 
zat 1 on '^rea^-t i on . Obse rvat i on s ki 1 1 s through the use of the 
five senses ( i .e. , smell , touch , sight, taste^ arid hearing) 
should be sharpened through continual practice. 
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S t e p 6 . ( 1 9 m i n u t e s ) 

Have participants share arid discuss their 
obs ervat i bns . 



Tra i rie r Notes 



The following list includes some of the most important 
observations which should be discussed: 



- amount of smoke 

- color of the smoke 

- kiln size 

- kiln s 



- materials of which the 
kilri is made 



- cracking or popping sounds 

- the presence of condensates 

- temperature of kiln arid smoke 

- signs of mb i s t u re a rid 
c b n d e n s a t i b ri 



For each key observation mentioried ^ stimUl ate discuss ion by 
asking participants to exp 1 a i ri _ wha t i t might indicate 
regarding the design of the kiln arid/or the carbonization 
process going on in-side. 



Step 7. (15 miriutes) 

Ask participarits to carefullyand slowly disassemble 
the kilriarid re cord t he i r obse r ya t i on s i n Sectibn G 
of the "Serisbry Analysis Guidance Sheet." 



Tra i n er Notes 



Distribute the large forks and spoons to be used as tools in 
pul 1 1 hg the kiln. 

The participants should be encouraged to d is assemble the 

kiln in their dwn fashion, as Ibng as there is rid excessive 

danger of fire or personal injury. 



The focus of the activity is bri sharpening the use of the 
senses, not necessa r i 1 y bri derrjbris t ra t i ng the proper kiln 
pulling technique. 
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Step 8. (15 minutes) 

Have participants share arid discuss their observations 
TrairierNbtes 



* Ask participants to poirit ou t s i mi 1 a r i t i es arid differences 
among their bbservatioris at this pbirit arid those that they 
had pribr to disassembling the Jcilri.^ 

* Fbr each key bbservatibri meritibried^ s t i mU 1 a te d i s c u s s i b ri by 
a s k i ri g p a r t i c i p a ri t s t b _e x p 1 a i ri _ w h a t it m i g h t i ri d i c a t e 
regardirig the desigri bfthe kilrii the ca rbbrii za ti bri process^ 
arid the type bf chare bal fburid iriside. 



Step 9. (10 minutes) 

Di s t r i bu te a rid e xp l a i ri At t ac hmen t 4-6^ "The 
Ca rbb ri i za t i bri Process." 

Trainer Notes 



* Explain that this At t a c hment pro v i des a br i e f o verv i ew of 
the carbdriiz.atiori process and is meant to serve as a 
technical summary of the concepts discussed up to this 

p 0 i h t . 

* Encourage questions and comments among the partici plants , 



* Ask participants to review it carefully pr i or t b beg i nri i rig 
Session Nine, " i n trod ttc 1 1 oh to Kiln Cbris t nuc t i on . " 



SteplQ. (Bmiriutes)^ 

Di stri bute sampl es bf di f fererit types bf charcoal 
and brands tb each participarit arid ask €hem to 
examine arid- cbmpare them Usirig their serisory 
percept i oris . 

Step 11. ( 1 5 m i ri u t e s ) 

Distribute Attachment 4-Ci_ "Sample Comparison of 
Charcoal arid Brands" and have participants discuss 
their observations. 



Tra i ner Notes 



Some of the most important observations which should be 
discussed include: 



- diffe re nces between 
charcoal and brands 

- color 



-weight 

- mbisture cbriterit 

- fracturirigcharacteristics 

Cbri t i riUed 
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Trainer Notes/Continued 



* for each key observation mentioned^ stimulate discussion by 
as ki hg par ti ci pa nts to e x p 1 a i n wha t i t mi g h t i nd i ca te 
regarding the type of wood ased, t h e ca r bo n i za t i o n process 
invblvedi the type kiln used, the potential uses for the 
c ha rcda 1 , and its re 1 at 1 ve ef f i ci ency . 



Step_12. (5 minutes) 

Co hcl ude the session by rev i ew i ng the o b jec ti ves 
and asking participants to summarize ways In 
which the senses play a role in charcoal making. 
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mmi ANALYSIS mmn sheet 



SUBJECl 



Sijht 

Location 
size 
Shape 
Color 



Smell 



Tasti 



21' 



Textiire 

Moisture 

Teniperature 
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Section ft: 

JlLN_SITE_ 
-. [iur-roundings 



Section B: 

FyNeTieiniG smii 

IM (Ondistyrbed) 



. _Secti,on_C: 

DISHSSEPSLED ULN 



1;^ 



Attachment 4-B 



THE CAR3dNi:2ATi9N PRBCESS 



L^th-e -Combas t i on Phase 



k k k 



wood 

being 

preheated 



barn i hg 
wood 




cool smoke 



Wood is quite cool, bat when, 
water vapor condenses it gives 
i ts heat to the wood . 



ho t gases 

( conta i h 1 ng maeh 

water vapor ) 



surface at 

hi gh temperature 



much air 



Temperature 
Prodtjcts : 



ambient to 600" 

carbon dioxide^ 
water 



El ements of t^l 




wcpd 
be i ng 
dehy- 
drated 



cool smoke 
(mostly water) 



Hood is at least lOO^'C. Hot 
gases cause watertd evaporate 
freely by giving their heat 
to wood* 



Hot gases produced by some 
cdht i hui hg combust i on . 



Temperature: 100-120^ 
Prodacts : water 
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Elements of the ExQther4fl4c- Phas -e 



wood 
giving 
off 

byprbd uc t s 

acetic 
acid, water 
methyl aleo- 
holi tar. 
carbon 
mchdxi de i 
methane i 
hydrogen ^ 
n i t r 6 g a h 




hot smoke 



Wood is between 27D-600 C. 
Destructivedist illation 
is taking place. 

Air reacts' ( ci rcl es ) wi t h 
byproducts e vol ved el s e- 
w h e r e i 9 i v i n g h e a t 
to the wood* thereby pro- 
ducing even more byproducts 



a ^ r 



other ; 
byproducts 



Elements of the Coblihq Process 




600' 



charcoal cooli^ng down 
to ambient temperature 



Attachment 4-C 



SAMPLE COMPARISON 
of 

CHARCML AN-O- 



CH ARCOAL 

D ? i e r 
Li ghter 

Black 
Smoother 

Brittle (weaker) 

Almost none 

Apparently hone 

High-pitched resonance 
( me ta 1 1 i c ringing) 

Smoother 

Even texture , 
often shiny 

Black through to 
center 

Better 

More visible 
More open 



QUALITY 

Moisture 
Dens i ty 
C d 1 d r 
Texture 
Strength 
Odor 
Coating 
Sound 

Fracture 

Surface of 
B rea k 

Col or 



N9T eHAReOAL 

Wetter 
Heavier 

Not quite black 
Rougher 

Resilient (stronger) 

Definite, pungent 

Apparently on surface 

Lower- pi tched resonance 
{''clunking") 

Rougher 



Cleanness 
Growth rings 
Pores 



Uneven texture from 
pi ace_ to p] ace , 
usual 1 y ciul 1 

Gradations in color 
visible 

Wb rs e 

Less visible 
Mdr e f i 1 1 ed 
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ASSESSING AVAILABU- MOCD R LSJ:UJRCES 
Total Time: 2 hours 

Objectives: * To identify locally available tree species 

* To discuss the characteristics of charcoal 
produced from local species 

* To gather and cut the wood to be usee during 
the traini ng program 

Materials: Machetes, approx, 15 - 20 buckets or baskets (20 liter 

capacity), saws and pruning shears (if available). 



Tra i her Notes 



This session should be held at the kiln construction site 



Considerable pr epar a t i on wi 1 1 be neciessary for this session. 
It will be necessary to i h ve s t i ga t e t he forests surrounding 
the kiln site and lay out a trail along which a supply of dry, 
green and rotten woodis ayailabliefor cut ting. The trail 

should be short enough to be walked in 5-10 minutes. It 

should be circular, such that it begins and ends at the kiln 
site. 

It is recommended that you invite a local villager to par- 
ticipate in this session by helping to i de n t i f y 1 o c a 1 tree 
species, their common names, and their uses (see Step 2). 



Procedures: Step 1. (5 minutes) 

Explain the session objectives and briefly review 
the procedures . 

Step2.( 20 minutes) 

Invite the participants oh a tour oftheforest area 
surrounding the kilncbhstructibhsitealonga 
pre-established trail and begin identifying local 
tree species. 

Trainer Notes - — 



As you a 


re 


walking, askpa 


c ommon , 


1 0 


cal treespecies 


the foil 


ow 


ihg questions: 


- What a 


re 


'the distinguish 


- What i 


s 


i ts common name ? 


- Is it 


a 


c dmmd h variety i 


- What a 


re 


the most common 


w d r k s i 


te 
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Trainer Notes, Cbhtiriued 



in discussing thedistinguishing characteristics of each 
species, be sure to emphasize the importance of leaf 
patterns; bark, and seeds in classifying trees. 

Also, during the tour, be sure to point outanyparti- 
cularly accessible sources of wood to be gathered 
during the next activity. 

End the tour by returning to the kiln construction site. 



Step 3 . (10 minutes) 

Explain the guidelines and procedures for the wood 
gathering activity. 



Trainer Notes 



Explain thatthe woodgathered during this activity will Be 
used i h the kiln cbri s t r uc t i on a c t i v i tie s o n Day s _ 2 , 3 and 4 
of the program. Point but that participants will be making 
charcoalfrdma variety bf types bf woodj therefore, it will 
be important to gather more than one kind. 

Mention that, since parti ci pah ts wi 1 1 be wbrki rig wi th 
miniature kilns all the wood that is gathered should rarige 
in sizes upto two centimeters in diameter. 

Explain thatwoqdshouldbecutintomanageable lengths arid 
carried or dragged back to the kiln construction site. 

Step4. (16minutes) 
. Explain the specific quantities, varieties, and 

types of wood that should be gathered and ask 
participants to determine the most effective 
method of collecting it in the time available. 

TrainerNotes _ 



Explain that the trairiirig prbgram will require the foil owing 

- 8 buckets (20 1.) of 4 varieties bf dry wood 

- 4 buckets (20 l.j of 2 varieties of greeri wbbd 

- 2 buckets (20 l.j of any variety of rotten wood 



Step 5. (20 minutes) 

Distribute machetes, saws,andpruning shears to 
each group, and have them proceed with the wood 
gathering. 
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Tra i ner Notes 



* Before h^_gi^c>ups disporse, identify a niember of each group 
that is familiar with the use of the tools and ask him/her 
to demonstrate their proper use; 



* As the groups are working, provide suggest ibris arid guidance 
as needed. 



Step6._(15miriutes) 

When all the wood is gatherec, have the groups 
begin to cut it into the proper lengths. 

Trainer Notes 



* Dembris tra te t he proper length by cutting a few pieces in 
lengths of between 30 and 35 centimeters. 

* This work should be done ihthe shade with grbupssittirig 
or kneeling in a circle within easy listening distance of 
one another. 



Step7. (ISminutes) 

Have arepresentative from each group explainthe 
typeof wood with which they are working and discuss 
its potential for use iri charcoal making. 

Trainer Notes 



Ask the groups to remain at their wbrk_sites, buttostop 
cutting wood duririg this discussion. The ridise of the saws 
and the movement can be distractirig arid would irihibit conver- 
sation. 

Stimulate dlscusslbh arid dialbgUiB among the participants by 
asking the follbwirig questions: 

- Wfiat is the relative density of the wood that you are 
cutting? 

- What effects, if any, might the wood's density have in 
determining the kind of charcoal it would produce? 

- How is this wood most commonly used in your work site? 

- Do you think that people would use it for making charcoal? 



Steps. { 2 0 m i n u t e s ) 

Have the participarits complete their Wood cuttirig 
activity. 
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Trainer Notes 



Ehcdurage the groups to continue to i h f d rrna 1 1 y d i s c U s s wood 
species that are cdmmdh ill their wdrk sitiss arid their 
potential fdr UsiB in making charcoal. 

As groups finish, distribute the sturagebuckets and explain 
that it is irnpdrtant to keep a 1 1 the d i ffe rent types of wddd 
in separate buckets. E^ch bucketshouldbelabelled (i.e., 
oak, dry; or Gmelina, green, e t c . ) , f o r ea s e o f reference 
later in the program. Green wood should be sealed and pro- 
tected from the air to prevent drying. 

S t e p 9 . (5 minutes) 

Concludeby briefly reviewing the session and 
explaining that fuelwood use and management will 
be discassed inmore detail in Session 7, 
"Wood Resource Management" on Day 2. 
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FIRE AND rOGD 



THE DYNAMICS OF TRADITIONAL COOKING 



Total Time 
Objectives 



Res ources 



Materials 



2 hours 

* To prepare a meal Using tradltidh 



iiiiBt hocis 



* To compare the use of firewood and chdrcual 
in me a 1 pre para t i on , 

* To define and discuss the principles of heat transfer 

* Attachment 6-A, "Traditional Lddkirig Discussion 
Questions" 

* Attachment 6-B, "Fundamental Means of Heat Transfer" 

Pensorpencils, assorted traditional pots and 
utensils for cooking and eating, a traditional 
charcoal cooker, all necessary ingredients 
for a traditional meal, machetes, a supply of 
charcoal, a supply of firewood, kindling, matches. 



Trainer Notes 



Thissession will require considerablepreparatibh. It 
involves preparing a meal using traditional methods of 
cookinq. Every effort should be made to have all the rieces- 
sarymdterials ready in advance. Thi swill savetime 
involved in meal preparation ahdhelp tdfdcusthe activity 
oil issues irivcilved in cdnj paring the relative efficiency of 
charcoal and firewood and on the principles of heat transfer. 



The fdlldwing preparations should be made for Step 3: 



- A tr.iditidnal charcoal cooker should be set up. The 
c:ooker should be selected from ^mong va r i et i es that are 
used in the country where the Lr^iningis being provided. 
As an opt! on, an improved variety of charcoal cooker may 
also be included. 



- Ariple fuel for the charcoal cooker should be available in 
close proximity to the cooking area, 

- Sufficient firewood and the ma t e r i a 1 s a ri d _ t oo 1 s necessary, 
for ba Tiding and maintaining a traditibrial open fire shoulrj 
be positioned near the charcoal cooker. 

- I he entire cooking area shduldbc cleared df brush as a 
fire control precaution. 

rh'j folldv/irig preparations should be made for Steps ^ and 5: 

- Develbpa meal p Ian cpnsistingoftwobasicdishes selected 
t-n the basis of traditional acceptability, ease of prepar3- 

and nutritional value. Preparation of each dish 
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should essentially consi'st of boiling or frying. Try to 
do all the necessary mixing, chopping, etc. in Advance. 

- Select pots and utensils that are used t r a d 1 t i d na 1 1 y in 
the country where the training is being provided. 

- All pots, uterisilSi and i n gr ed i e n t s s ho u 1 d be set Up 
within close proximity of the cooking area. 

An option to the meal preparation is to have the partici^ 
pants prepare a hot beverage such as tea or coffee usiriq 
theopenfirearidcharcbal cooker. 



Step 1 . (5 minutes ) 

Present the objectives and briefly outline the 
session procedures. 

Step 2 . (5 minutes } _ 

Di str i bute and expl a i ri At ta chment 6-A, "Tradi- 
tional Cooking Discussion Questions," 



Trainer Notes 



Explain that the questions are designed to provide a focus 
during the cooking acitivy. Encourage participants to discuss 
among themselves some of the issues raised by the questions as 
they are preparing their meal. 



Step 3 . (15 minutes) 

Have the participants form two groups and prepare 
two types of traditional cooking fires. 



rTra 1 her No tes 



Ask one group to prepare_a traditional open fire using rocks 
to support the pots arid firewood. 

* Have the ot her groups prepa re a charcoal fire using the tra- 
ditional charcoal cooker. 

* Identify those individuals in each group that have had 
experience wi t h t r ad 1 1 i o n a 1 methods of cooking and ask them 
to assist others in starting the fires. 



S tep 4 . ( 1 d mi n utes ) 

Reconvene the groups and explain the procedures for 
prepari ng the meal . 
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Trainer Notes 



Point out available pots, utensils, and ingredients for the 
meal. 

Explain that themeal wi11 consist of two basic dishes 
selected onthe basis of their traditional acceptability, 
ease of preparation, and combined nutritional value. Each 
work group will prepare one dish using the fire that they 
have built. 



Step5, (o30minutes) 

Rave the participants form their work groups and 
p re pa re t he mea 1 • 

Trainer No tes 



Identify those individuals in each group thathave had 
experience in preparing similar dishes arid ask them to 
a 5 s 1 s t 0 1 he r s . 

Circulate amdrig the groups arid providip assistarice arid 
suggestidris wheri rieeded. 



Throughout the activity, st imulatediscussi on bycalling 
participants' attention to relevant points from the list 
of'*DiscussionQuestions." 



Step 6.(?d minutes) 
Have supper. 



Trainer Notes 



As they are eat ing. encburage p^rticipahts tb. in formally 
discuss and share their experiences with the fires. 



Step7. (15 minutes) 

Recdriverie the grdups, DistribUtiB Attachmerit 6-B, 
"Furidamerital Hearis of Heat Transfer" arid discuss 
the threiB types of heat transfer. 

Trainer Notes 



Ask the participants to define radiation, conduction, and 
con vec t i on . 



Lncourageparticipantstorefer to their Discussion Questions 
dnd i 1 lustra te their defini ti ons with examples from their 
experi ence wi th the traditional cooking activity; Ask for 
examplesof wherer ad i ant, conductive, and cbrivective heat 
transfers occurred during the meal preparation. 

Briefly discuss ways of slbwihg down unwanted heat transfer. 
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Step 8 i (15 minutes ) 

Have the pa r t i c i pa h ts cbriipa re the chareoa 1 cooker 
with the bpeh fire in tisrms of efficiency and ease 
of preparation. 

Trainer Notes 



Stimulate the discussibh by asking the following questions: 

- Which fire seemed to use more fuel? Why? 

- Which fire was easiest to manage and maintain? Why? 

Encourage participants to refer to the " D 1 s c u s s i o n Ques t i b h s " 
^nd illustrate their riBsponsiBS with (examples frbm their 
experience with the cooking activity. 



* 



Step 9. (5 mi nu tes ) 

Concludethe sess ion byexplalningt hat the com- 
plexities involvedindeterminingthe relative 
efficiency ofcharcoal andfirewood will be 
discussed in more detail^ in Session 8, "The 
Problem of Fuelwood Scarcity." 



Trainer Notes 



Before dispersing^ ask participants to clean up the work 
area arid thorbughly extirigtiish all fires. 
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TRJaLTXgj^A l COOKING O ^S-C U S S t O-N -QUESTIONS 

I 

Pes i gri 

Hhatare.the major design features of your fire (or charcoal 
cooker (i.e., draft sy s t em , s mo ke co n t r o 1 , baffles, flues, 
chimneys, construction material, etc.)? 

Starting the Fire 

What problems did you encounter ih starting the fire? 
How long did it take for your fire to heat up? 
Has thiBre much smoke? 

P repar ing the Meal 

How often did you need to add fuel? 

bid the fire stay lit? 

Was there much heat loss? 

Did the pots fit well over the fire? 

Once heated, did the dishes hold their heat? 

Was there much smoke? 

After the Meal 

Was your fuel source easy to handle? 

Was there much work involved in p»^eparing the fuel for use? 

How long did your fire hold its heat after the meal was prepared? 

How much fuel did you use? 
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WSea RESOURCE MANAGEMENT 
Total Time: 



2 hours 



Qbject 1 ves 



To listand discuss possible wood sources for 
carbonization 



To discuss principles of wood resource managenleht 

To describe how wood sources can be utilized for 
making charcoal 



Resources 



Attach ment 7-A, "Fuel wood Production in Traditional 
Fa rm 1 n g Systems " 

Attachment 7-B, "Why is it so Difficult to Grow 
Fue 1 wood ?" 



Ma ter i a 1 s 



* Attachment 7-G, "Definitions of Major Wood Sources" 
Newsprihtaridfelt^tipp-eris 
T ra i rier No t es 



* Prior to this sess i oh , prepare oh hewspriht the following 
three-column, chart outline: 



WoGMd -S^ur^s- 


: — Type — of Char 1- 


Potential Use 









Proced ures 



1 . ( 5 ni hUtes ) 
|! X p 1 a i h the objectives and briefly outline the 
session procedures. 

Step 2. (15 minutes) 

Postthe chart quttine and have the participahts 
brainstorm a list of possible wt3od sources for use 
in maki ng ch^coa 1 . ^ 

Tra 1 ner Notes 



* Record their responses in the left-hand column of the chart. 

* Some major sources which could be listed include: 

C b ri 1 1 h u e d^ 
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pi a ri t a 1 1 b ri s 
w d p d 1 0 1 s 
mill scrap 
Idggihg waste 



Trainer Nbtes/Cbhtiriued 

- haturalfb rests.. 

r agricultural fallow 

- land Use cphversibh 

- a g r d- fd re s t ry 



S t e p 3 . ( 3 0 m i ri U t e s ) _ _ • 

D i s t r i bU t e At t ac hmeri t 7- A , "Fuel wood P rd d U c t i g ri 1 n 
T r a d i t i dria 1 Fa rm i rig Sy s terti s , " At t a c hrnie ri t 7 - B , "Why 
is it so Difficult td Grdw Fuelwddd?", arid Attachment 
7-C, " DiB f i ri i t i d ri s df Majdr Mood Sdurcies" arid allbw 
t irtie f d r riead i rig . 

Step4. (20mjnutes) 

Askthepartici pants toidentifyand discuss sdme 
9t ^^emajordifficultiesinvolvedi in t he • ma na giemeri t 
ofeach ofthewood sources listed. i 



Trainer Notes 



Stress the importance of citing examples based on their 
experiences at their work sites_and/br based on the issues anc 
examples in the reading material. 

Stimulate discuss ion arid thesharirig bf persbiial experiences 
by asking the fbllbwirig qUestibris: 

- Hdw are wood resdUrces mariagiBd at ydUr wdrk site? 

- What are sdme df the cultural and ecdnomic factors which 
iriflUiBriciB wddd resdurce management at ydur wdrk site? 

- What pdssibilitiesexistatyourworksitefor better 
utilization of available woodresources7 (i.e., salvage 
operations; a gr o- fores t ry , etc.) 



- What can you do to help people manage their wood resources 



5 . ( 1 5 m i n u t e s ) / 
Ask particjparitstb ideritify arid discuss thetypes 
of charcoal which cbuld be/prbduced frbm each of the 
s ou r ce s 1 i 5 ted . 
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T r a i rie r Nb tes" 



List their respdrisiss iri the middle cdlumn df the pdstied 
news pr i rit . 



Stimulate discussion by reminding pa r t i c i pa n,t s a f the reja- 
tionshipbetweenwooddensityandcharcoal density discussed 
during the wood gathering activity; 



Ask' participants to explain the effeets of kiln design on 
the type of charcoal produced; • 
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Step 6 . ( 1 5 mi nutes ) 

For each typis pf charcoal listed, have 
determihe whiBthiBr it would be best for 
industrial use. 

Trainer Notes 



Record thisir responses in the third column of the posted 
h ews pr i h t . * 

Stimulate responses and d i scuss i on byi dent ifyingi deal 
characteristics of home and industrial use charcoal. 



Step 7.{2dminutes) 
Usingthe completed chart as a reference, ask 
participants to give specific examples of how wood 
sources available at their work sites may be 
utilized in making charcoal. 



participants 
home or 
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FOE LW OOP PRODUeTION IN TRADlTfONAL FARMING SYSTEMS 



B. Ben Salem and Trah van Nad 



8. Ben Salem and Tran van Nao are members of the FAO 
Forestry Department. This article is taken from a 
paper they prepared for the United Nations Conference 
on New and Renewabl e Sources of Energy, Nairobi; 
August , 1 981 . 



The history of fuelwood in the developing world illustrates 
thedependenceof rural communitiesonforestsand trees. Over 
t i me , there has been a b u i 1 d- up o f f ue 1 wood s horta ges , w i t h Hew 
probl ems continual ly arising for rural peop 1 e i n^ee 1 1 ng their 
daily fuelwood requirements. At the same t i me , en vi ronmen t s , under 
conditions of scarcity, have deteri orated . Should these trends 
continue, in certainparts of theworld the very survival of popu- 
lations will be in jeopardy. 

The reasons for the existence of this situation are well 
documented. Growi ng popul^a ti on pressure has usual^ly been recognized 

as the most important single factor. But whatever the relationship 

between the trend in human pof5ulation and increasing fuelwood shortages 
and environmental deterioration, it must be noted that the relation- 
ships among rural forestry, traditional farming activity and the role 
and potential of rura 1 fores try have for a long time been neglected or 
igfiored. Not only could forestry provide suf f i ci eri t f uel andother 
goods and se-^vi ces essenti al to rura 1 popul a t Ibhs , but it could also 
contribute to s ta b i 1 i z i ri g t h e f bu h da t i on s of food prbductibn systems 
arid tb stbpping or reversing the impoverishment of the rural envirbri- 
rrierit as a whole. 

Traditional Farming ; 

Across the world there are fuelwood shbrtages in precisely those 
areas that are under the mbst agricultural pressure. These include 
all the arid arid semi-arid regibris Urider tropical ^ subtrbpi ca 1 arid 
Hediterrariefin climates ^ as well as sbme wetter zbrieswith high 
population derisity. The mbst important features of these areas are 
t he vuj riera bi 1 i ty bf the vvbbd resources arid the ri sk i rivbl ved iri 
explpitirig them becuase bf soil fragility arid c 1 i ma t i c f 1 uc t ua t i oris . 
For both ecoridmic and social reasons, the on 1 y a va i 1 a b 1 e energy 
source for the rural, arid part of the urban , populations is organic 
material, especially wood and charcoal. 

- Traditions I f a rmingsystemshayeo ft ens ucc 
acti vi ti es and in . p ro v i d i ng a re 1 i a b 1 e a nd s u s t ai ned supply of wood 
for local needs. A br"* ?f _ ^^^^T"* Pt 1 9 n_ of some of the traditional 
farming systems illustrates the potential efficiency of rural 
forestry in a v^/ide range of environments, rarigirig from the humid to 
the arid regions. 
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Tradi t to n aJ_ _ Home Gardens 



ThroughoutSouthesast Asia (Malaysia, Indonesia, Sri Larika^ 
Viet Nam, Thailand), on fertile Rowlands with high rainfall, tradi- 
tional home gardens are of fundamental importance in feeding whole 
populations. In this system, the multi-layered vegetation of the 
tropics is formed of trees useful to man in providing year-round 
fruit, food, fodder and fuelwood. 

Fuelwood is obtained from pruning, from bamboo and Sesbania 
wood, and from coconut leaves and shells. For a family of five 
persons^ fuelwood requirements can be met by six coconut palms more 
than five years old. The traditional home gardens have helped to 
mai h ta i n soi 1 fertility and to provide a reliable source of fuel- 
wood. It has been reported that in East dava, 63 percent of all 
fuelwood was o b t a i hed _ f rom farmyards; and that in ccnteral Java, 
49 to 81 percent o^ all fuelwood eame_ f rom home gardens. The 
produc t i on i n one watershed in:central Java was estimated at between 
7 arid 9 m3/ha/year. 

The Cbmbret um-Ri ce System 

Iri South east Asia^ in areas with an aririUal rainfall varying 
from 1*500 to 2i000_mm over five to six months^ the Cbmbre turn- r i ce 
sys tern i s c ommo ri . Fa r mi rig ac t i v i t i es co ri s i s t ma i ri 1 y of rice c r o pp i hg ^ 
which is dorie iri the rairiy season^ but_ trees ha ve always been planted 
in cdhjunctidh with rice prbductidri. Rice fields are derna r ca ted _ i n 
the form of squares of 1 hectare each by smal 1 di kes whi ch are planted 
with two rows ofCombretumquadrangular. Sometimes Calophyllum 
i nsophy 1 1 urn i s p 1 a n ted on large dikes to produce seeds from which 
9^ K i ?_ ??tracted and used for lighting. Combretum is mariaged urider 
acoppice systemwitharotationof five to six years . This mearis 
that each year farmers^cut between one fifth and one sixth of the 
tota l lengthoft he irdi kes. Fuelwoodpro duct ion from the first 
catting is estimated at between 0.6 and 1.0 m^ per 400 linear metres 
per year. In the second and third rotations, this production may 
double. 

Bush-Tallow Systems \. 

These are adaptations of the s h i f t i rig c u 1 t i va t i o n which occurs 
exterisively in Africa, Asiaarid Latin America amorig subsistence 
farmers to reconstitute soil fertility arid to supply rural people 
with fuelwood^ fodder arid rriiribr forest products. A number of bush- 
fa lldw systems are of particular iriterest. 

The gum arabic tree-falldw system has Idrig been Used iri 
regenerating sdil fertility dver large areaSi particularly iri 
Kdrddfari and parfiir provinces and parts df the Blue Nile arid Kariala 
prdvirices in the Sudan. In this system, crdps are grdwri arid gUrri 
is produced in a we 1 1 - de f i ned rotatidn. 

InKurdistanandintheZagrosmounta the Ideal 

people use a system which involves the exploitation of natural scrub 
and hush for fuel. After ? xp ] o i ta t i on ^ t he 1 a nd is plowed and culti- 
vated with barley; Then, after only one crop is harvested, it is 
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left to fallow for three to five years to al low the natural vege- 
tation to re-establish Itself. Total fuelwood product ion from the 
vegetated part may be estimated at 15 to 25 m^ for the fallow period 
of about five years. 

In sdutherh Irartj farmers practicing irrigated agriculture 
deliberately plant crops of Tamarix spp. around their fields to 
protect vegetable crops. When the land is abandoned after the 
well water becomes salty^ they plant tamarisk trees to reduce soil 
salinity before moving to another piece of land. This, inaddi tion 
to fuelwdodi produces sti cks for their vegetable crops. After 
three to four yearsa the trees are dug up and both roots and aer^'al 
parts are used for fuelwood. On the basis of 200 trees/ha. between 
4.7 and 6.5 m^ of fuelwood could be collected after four years, 1n 
addition to between 0.8 and 1.2 m^ of roots. 

Legume-tree Food Crops 



This system has been used over a considerable area In semi- 
arid ecosystems where soil fert1 1 ity and moisture avallabl 1 Ityar 
limiting factors to food crops. Dwellers In these zones encourage 
the regeneration and growing of the trees to maintain soil fertility 
and to produce fodder and fuelwood. 

Shade-T4 ^ee Industrial Crops 

Use of shade trees for Industri al crops (coffee, cacao, 
pepper and tea) Is well documented, in Sri tanka, Clyriclda spp. 
provide live support^stakes for pepper vines or shade trees for 
tea plantations. Anappropri ate pruning operation can yield a 
limited amount of fuelwood each yeari Although this yield may be 
small on a hectare basis, the potential cbhtrlbuti bh 1 s large 1n 
view of the total area devoted to cbmblhatlbh tea and pepper 
plantatlbns in the trbpicsi 

Trees planted 1h shelterbelts and windbreaks to Improve local 
mierbelimates and to enhance the quantity and quality of crop yields 
are used in the agriculture of manycbUntrles as envl ronmental ly 
effective hedges. Apart from its effect oh crop production, the 
system alsb provides cash crops and a substantial amount of 
fuelwood. 

_ 

Other examples of rural forestry could alsgbecited. All show 

a variety of forestry practices and successful adaptati ons to 

meet fuelwood requirements. There arej however, a number of features 
which distinguish them from classical plantati:on_forestry . . M 
fuelwood products infarmlng communities are from a variety of 
ligneous material and come fromawide range of woody species. 
Farmers w1 1 1 often plant not one but several species .often mul ti* 
purpose speciesj to cover a variety of specific economic and 
ecological needs. Another important characteri s tic in fuelwood 
production isthe selectionand planting of only those species 
that provide food, fodder or income directly, or assist in the 
production and sustenance of these items by maintalhing and iraprbvihi 
soil fertility, in the subsistence ecbhbmies, fuelwood was bften 
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regarded in the past as a by-product of the efforts to produce 
ehdugh food for the family. 

A third feature of farming communities is their rslativcly 
low cbrisumptibn of fuelwood. Subsistence farmers have traditichany 
kept their fuelwood requirements in harmony with their actual needs. 
The practices described above suggest that under such cbriditioris, 
where land is not scarce and where peasant communities are able to 
produce their own food and to integrate trees into their land-use 
systems i immediate and long-term requirements for fuelwood can be 
ensured. For a number of decades, however, this system has been 
under increasing pressure from a number of separate arid related 
causes brigiriating not so much in technical factors as iri the larid- 
use system itself. Early attempts to improve subsisterice agri- 
cultural systems emphasized annual cash crops. The exterisive cUlti- 
vatibn required by such crops reduced the tree cover arid exhausted 
soil fertility. Trees no longer improved soil ferttl i ty through 
nutrient recyclirig and humus supply, so commercial fertilieers had 
to be Used. Although they were partly s ue ce s s f u 1 , t hey i hcrea s ed 
farmer dependence. Another factor was the intensification of live- 
stock grazing without due regard to fodder product ibri * whi ch led to 
greater pressure on available woody resources arid to the shrinkage 
bf wbddy grazing grounds. 

With the advance of large rural settlemerits and the expansion 
bf cities, f ue 1 wood , wh i c h used to be a free cbmmbdity, entered the 
market and was traded not only for cookirig arid heatirig purposes but 
also fbr a variety of artisanal and industrial uses such as brick 
and lime making, tanning, ceramics arid pbttery, brewing and food 
additives. This resulted in a rapid decline of fuel wood resources . 
Peasant communities found themselves with rising shortages which 
forceH them to search farther arid farther afield in order to meet 
their needs. 

Potential and Limits of RUral Tbrestry 

The previous discUssibri s t r o ngly i mpl i e s t ha t rural forestry 
is the most natural sbluticn to the problem of fuel in the rural 
areas, and that trees and forest vegetation can be integrated in_ 
the traditiorial larid-use system in a variety of way: Finally, it 
clearly demoristrates that such integration is not mfc. .- coincidence 
but the result bf we 1 1 - t ho u gh t- ou t sy s tems designed to improve sub- 
sistence fbbd prbduction and to control land degradatibn. 

These cbhcluslons have important policy implications in rela- 
tion tb fUelwbbd production. They suggest a rieed tb re-exami ne 
past piaritatibn models, which have been based essential y on inter- 
veritibri iri the forest domain and in the so-called wastelands. A 
cbricept bf forestry is required which will spread across the whole 
spectrum of land management. The a g r i c Ul tUra 1 sec to r , for instance, 
ought to include forest trees. Here, their role would be to support 
agricultural prod uc ti on , d i vers i fy iricbme arid control land degradation, 

Between 2 and 5 percent bf agricultural land can be opened up 
for tree plantations aeebrdirig tb various tree-planting patterns 
Without any loss to agricultural production. This could have a 
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great impact on the basic problems of food and land ameiioration 
while providing the necessary faelwood in the rural sector. 

The iniplementation of this policy will require a program to 
improve and/or introduce traditional forestry in agricultural 
communities. It will require the development of a number of 
technical solutions associated with the integration Of tree growing 
and farming. It will also require that forestry that is now largely 
production-oriented must become oriented as we 1 1 to a g ri cu 1 1 u r a K 
improvement. Fuelwood and fodder production would then become the 
two most important products. This would require a much more inti- 
mate knowledge Of the tree species best adapted to the region and 

the people, but it would not eliminate the need f or de vel ogi ng , 

through genetic selection, fast-growing strains Of local and exotic 
species which are relatively unaffected by local pes ts , diseases 
and biotic factors. Nor would i t e 1 i mi fi a te t he need for developing 
silvicultural systems adapted to different levels of rural produc- 
tion systems. 

The Soc i 0- Econo tni c Fr amework 

Before we can expect any success in the implementation of such 
a program, the previous socio-economic framework, which has brought 
about the over-exploitation of trees on agricultural lands, will 
need to be fully understood. What will readily work i n one regi on , ^ 
for example, will not work in others. In some areas, trees and shrubs 
could be introduced without upsetting the local economy because^of 
large holdings or because of the existence of intensive a gricu 1 turc . 
In other areas, this would no t be pos s i b 1 e beca ase 1 a nd h ol d i n gs are 
too small and people are dependent on them for food. In _uplands 
with small farming communities, trees could not be i ntroduced with- 
out assistance to those now dependent on plant cover for part, if 
not all, of their livelihood. 

If traditional forestry practices are to become an integral 
part of rural planning, farmers will have t o be t he 0 bj ec t o f s pec i a 1 
information campaigns and will have to be trained in tree p anting 
and management.' This can be done e i t her i od i v i du a 1 y 0 r co 1 e ct i ve 1 y 
First of all, the political a u t h or i t i es w i 1 i have to recogni ze tha t^ 
this integration of forestry and agriculture is becoming more urgent 
all the time because of the comb i nati on of i nc rea s i ng ^ po pu I a 1 1 o n and 
shortage of wOOd for man's most basic needs, especially fuel. 
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Matching the trees to the ajipropHate 
systems of agriculture — some exaiiipies 
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WHY IS IT $6 BlFFICMLt TO - GROW^ ^U^UtflO^ 

Raymdhd NbrbhHa 

Raymond Nbrbnhais asociologist on the 
staff of the World Bank. 



For a large part of the world's pbpulatibrii wood is the main 

source of energy for cooking^ heating arid all kinds of local 
manufacturing. But the forests that prbduce this wood are under 
increasingly heavy pressure. This gives impetus tb the necessity 
of looking to y i 1 1 age wood 1 o ts as brie of the mbst impbrtant means 
bf dealing with the wood-energy crisis. 

Two basic assumptions should be made: firsts that the tech- 
niques of estabi i shi ng woodlots are well kribwri j second , that trees 
serve a variety of human needs and are brie of the cheapest sources 
of energy. If there is no dispute about these assumptibns, why is 
it that village woodlots are not spririging up all bverthe country- 
side in the developing count ri es where they are so badly needed? 
The reasons are not technologi cal ^ but social arid political. 

Examples of both successful and unsuccessful wood lot prb grams 
are few, and relatively recent: China, the Republic bf Kbrea^ India 
(Gujaret), Tanzania and Niger. However, all of these have beeri sub- 
jected to intensive scrutiny. 

China 

Over a peribd of 30 years ^ from 1 949 to 1978, the forest area 
bf China increased by 72 mill ion hectares, representing 12.7 percerit 
bfthelandarea.Themaincause ofthisincreasewasthe mass 
mbbilizatibn of rural communities . National targets were set arid 
theri translated into specific goals for districts, brigades and 
cbmrriuhities . The revolutionary spirit peryadi ng the program, as in 
all other Chinese prbgramsi called for rebui 1 di ng and renewal. The 
drgariizatibh fbr this purpose already existed; the division of tasks 
was prescri bed uhi fbrmly throughbut the nation and implemented by a 
hierarchy bf officials and cadres. 

Pepubl ic of Korea 

The Kbreariexamplei which has been more highly tbuted than the 
Chinese as a mbdel fbr other developing cburitries , seems more dramatic 
Until 1973, all efforts at cbritrbllirig fores t degradati bh had failed, 
and seedlings planted by foresters were cut within six mbnths of 
planting. Since t he v i 1 1 a gers t rad i t i brial ly rega rdisd fores t lafid 
as a free source of fuelwdbd, the result was a loss of fbrests around 
comm unities andtheincreasirigusedf leaves* grass ^r ice straw^ 
maize stover and other agricultural residues for fuel. 

The Republic of Korea embarked bri a four- fold program in 1973 

which involved the strengthening of the Forest Departmeriti the 
passing of the new Forest Law, and the laurichirig of ari extehsibri arid 
public information campaign. This ga ve encouragemerit to the plaritirig 
of treesi tgconservation measures and to en forcemen t bf the new law. 
The prohibition of 1eaf-raking and removal of grass litter withiri 
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forest areas was enforced and a national reforestation scheme was 
started to create fuelwdod plantations in every village. 

India (Sajarat) 

The story in Gujarat is s1 i ght1 y d i f f erent . By 1959, it was 
realized that the reserved State forest areas were dwi ndl i ng through 
constant incursions by the rural population for their fuel, fodder, 
and building-pole needs. Further, the rural population was 
increasingly compelled to use agricultural residues and dung for 
fuel, thereby affecting agricultural returns. The two principles 
used 'by the Forest Department in trying to reverse this trend were^ 
first, to provide a derfiu iis tra t i on effect — to show people that trees 
could be grown with profit and for comparatively quicRreturnsi and 
second, to cbndUct an extensive puMic information campaign. In 
implementing the former, the Government was induced to hand over 
responsibility for road and canal sides to the Forest Bepartment* 
which planted trees there. 

While the program of planting on government lands and encouraging 
individual tree-planting could be described as a runaway success, 
the village wbbdlbt program is lagging. Starting in 1974^ the Forest 
Department decided to get village panchayats , or 1 ocal ly el ected 
bodies invblved in reforestation on village commons. The approach 
differs significantly from that of the Republic of Kbrea. The _ 
Department requests the village to set aside a portion of its lands 
for reforestatibn and undertakes all the work of establishment, 
maintenance and protection. These are now called "supervised^ vi lage 
plantations. At harvest, the village receives half bf the net sale 
proceeds . 

in addition, there are self-help village plantations where the 

Forest Department provides only free seedlings and technical 

assistance. To date, there are bhly 2,500 supervised, and about 70 
self-help village plantations, representing about 14 percent of the 
villages in the State. Although Fbrest Department officials plan 
to increase their efforts to cbnvince more panchayats to undertake 
communitywoodlot plantations, it wbuld appear that their efforts 
will not be as successful as in the promotion of individual forestry. 
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village woodlbts in Tanzania have also not been entirely a 
success. The proqram, hbwever, is relatively recent, having begun ^ 
only in 1'975 Thi brganization and process of decision-making closely 
parallel those of the Republic of Korea. The basic unit, in^an ^ 
ujamaa village, is the v i 1 1 age assembly which elects a^council and a 
leader who is also the party secretary. In addition^to '-°'^'^i"9„ 
their own plots, villagers have to i&rovide communal labor. ^Prggram 
formulation originates at the village leveTand then^ prbceeds to 
the ward, divisibn, district and region. At the v 1 1 1 age level , 
the village adviser, who is aVso the manager^ is a government- 
appointed bfficial. This framework allows fbr planning and decision- 
m^Ring directly at the village leVel. Althbugh there is an inter- 
linking bf government and elected persbhnel at every level up to 
the regibnal, tbgether with provision fbr participation by the 
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people, the vn lage woodlot program has yet to achieve anything 
like the success of the Korean and Chinese programs; 



Niger 

Even less of a success was the effort to establish 590 hectares 
of village woodlots in Niger under a World Bank project; "As fast 
as the trees were pi a nted * " sa i d one observer, " the vvl 1 age people 
either pulled them but or allowed unco. i troll ed grazi^ng to take 
place " Of another village wbbdlot program in Niger, this one 
funded by eiDA, it was said that "effective local participation in 
reforestation has been throttled by an exclusive rel Vance. . .on a 
community woodlot system i 1 1 - s u i ted i n t he s oc i o- po 1 1 1 1 ca 1 context 
to serve as a vehicle for re f ore S ta t i on e f f o rt s ; ; ; " 

a 

Social F<i ctor s 



What are the reasons for the successes and failures of the ^ 
programs described above? Are there any principles to be extracted 
from them that can be usefully appl ied to future vil 1 age _ wood 1 ot 
projects, or is each case, as is sometimes suggested , _um que , with ^ 
no possibility of relating the experiences of one project to another? 

First the Korean village is homogenous; it is not segmented 
by caste or tribal affiliations. Though d i s par i t i e s i n ^ weal th 
exist, they are not great. There i s , therefore , a relati ve equal i ty 
among all villagers. Second , a s i n t he eh i nes e _ pro gram , t here i s 
qovernment commitment to the establishment of v 1 1 1 a ge p 1 a n tat i on s . 
This commitment takes the form of budgetary assistance, technical 
expertise public education and law enforcement. It is not ditti- 
cult, in these circumstances, to "convince" the landowner to part 
with his forest land for a return of ID percent of the proceeds 
from growing trees. It is also not difficult^to persuade the^ 
villager to perform his share of eommumty duties when failure to 
do so would incur penalties enforceable by his village peers. Third, 
the "Samaeui Udong" movement, which worked in other |pheres of _ 
village activity, was successfully integrated into the reforestation 
movement. Fourth, the organizational format '•caches down to the_ 
village and provides a forum for expression, even though needs and 
projects are finally determined at the couni.ry level; 

Gujarat presents a n i nterest i ng contrast J^J^^at while individual 
planting has expanded, village woodlots lag. Why is this so?^&ased 
on my recent visits there and to Uttar Pradesh, i can try to offer 
some reasons; First, the Indian v i 1 1 a ge^ unl i ke the Korean, is 
heterogeneous; There is a mosaic of casts which associate only on 
well-recognized traditional occasions such as temple festivals. On 
a few other occasions, such as weddings, some castes do^act in 
common! but only within a trad i t i ona 1 1 yde fi ned role . , There i s no 
tradition of co^nmunal action for such projects as growing treeo. 

in brie village where community woodlots did take hold, dynamic 
leadership was respbnsible. A trusted panchayat chairman started 
By planting trees bh his own land and then cdhvmced the villagers 
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that they, too, should have their own woodlot. Why did he decide 
on a self-help scheme rather than brie in which the, Forest Department 
would do every^ing for him? "Because^" he said, "1 refuse to pay 
the Department 50 percent of the profits for work on our land 
which is, in any event ah overpaymerit . " Where did he get funds, 
since his panehayat was poor? "People trust me. When I need ^ 
rnoriey I ^pproac h r i eh v i 1 1 a gers who give me ariy t hi rig I as R for . " 

A second key factor for village wobdlpts is the aya i 1 ab i 1 i ty 
of land. There must be enough agricultural larid for the local 
community. The v i 1 1 a ge common s should be large eriough so that 
villagers do riot feel that reserving larid for forestry will affect 
their other needs, pa rt i e u 1 ar 1 y gra z i hg . Also^ the area set aside 
should be large eriough for the harvest to meet the rieeds of all 
villagers. The percentage of villages capable of satisfying all 
of these ebriditibris is small. 

Third, gbverrimerital support for the program is essential. In 
Gujarat, while there is complete support for the fores try program , 
support does riot appear to be as wholehearted for the village com- 
munity wbbdlot program. 

A fourth point is that Gujarat, 1 1 ke t h e Repu b 1 i c of Ko rea , 

has made the trarisitibri from individual initiators to a flexible 

organization that retairis the spirit of the initiator with the addi- 
tibn of an exterisibri rietwprk which reaches down to the vi 1 1 age . 
Sociolbgical ly , it might be said to have made the transition from 
charismatic leadership tb bureaucracy. 

Fifthi iabbr fbr plantations and maintenance cbritinues to be 
a prbblem, sirice there is little a vai 1 ab|^ |ocal 1 y and mbst has to 
be supplied by migrant tribes. Local workers are usually tied to 
cbritractbrs or bburid by social and economic ties to landowriers who 
are reluctarit tb free them duri ng agricultural seasbris (when mariy 
bf the fbrestry opera t i on s a re carried but). 

Sixth, there-:^is a problem of d i s tr i but i bri wh i ch will sbbn have 
to be faced. It is unlikely that |?speei a 1 preference wi 1 1 bo gi veri 
to the poorest sections of the village pbpul^at i on . Mbre 1 i kely * 
all villagers wil share equally in the harvest if the village 
panehayat decides to d i stri bate _ the fuelwbbd, Everi more likely, _ 
however, is that the harvest will be sold arid the prbceeds a ppl i ed 
to other priority needs determiried by the parichayat. In this sense, 
village woodlots may fail tb achieve their gbal of al leyiat i ng the 
villagers' fuelwcod needs arid reducirig their present dependence 
upon agricultural residues arid durig as fuel. 

In Tanzania, althbugh the brgariizationaj pattern bears a close 
resemblance to the Kbreari bne* the prob 1 ems i n e s ta b 1 i s h i ng v i 1 1 a ge 
woodlots are similar tb thbse bf Gujarat .Tanzania is a nation ^ 
with tribal affiliatibris that hinder common action for a non-tradi- 
tional activity like fbrestry. 
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The complex land-tenure system in Tanzania prevents a1 loca- 
tion of land for forestry. The abolition of freehold land i^n 
1 963 and the vesting of 1 and i n the State m^in that the farmer sees 
his holding as temporary: he is not convinced that he will reap 
the benefits of tree crops eight to ten years after planting. j\t 
the same time, villagers ore unwi 1 1 i ng to set as ide lands which i 
despite nationalization, are still believed to belong to certain 
groups arid which are therefore utilized and inherited according to 
traditional systems of tenure. 

Aridther problem i s t ha t t he y i 1 1 a gers a re w| 1 1 i n g^ t^ 
hardwood s for fuel. They will not ta ke wood f rom i ndus t r i a 1 pi a n ta- 
tidns because they believe i t burns too qui ckly. Nar wi IT t^ 
c ha rc da 1 from softwood , despi t e_ t he f ac t t ha t i t s e f f ec t i y e ca 1 ^ 
value per uriit weight i s the same as that of hardwood , the cos t of 
prdductiotl ideritical, and the price only half that of hardwood 
charcoal. 

Accdrdirig to John Spears, who is responsibl^e for forestry at 
the Sdrld Sank, the reason why the Wor-ld Bank project in Niger failed 
td achieve its target of establishing 500 hectares of village wood- 
Idts was because v i 1 1 a gers " h ad no t been involved in formulating 
the project and because t hey percei yed the village wbbdlot area as 
a traditional ground." But numerous other f ac to rs were i n vb 1 ved . 
Collective action was lacking. Sel f-hel p projects were generally 
imposed by goyernment of f ici a 1 s without Ibcal part i c i jDati on Com- 
munity schemes required interdependence and not everyone could be 
counted on to do his share of the work. The returns from cbmmuriity 
woodlots were too small to eneburage, jDart i c i pa ti bri ^ There was a 
great deal of emigration during the agri cul t Ura 1 of f-seasbh ^ placing 
a burden on a f ew t o ma i n ta i n and prbtect village plantations. Few 
villagers believed that wood wbuld be distributed free at harvest; 
they felt that the Gbvernment or some rich v i 1 1 a ger s wdu Id get all 
the Benefits. Since all the inputs were prbvided free of cbst by 
the Government, thv villagers did ribt identify with the prbject; 
moreover, the free p^bvision of i nputs rei rifbrced their belief that 
it was a government prbject of which they would riot share the 
benef i t s 



Effective Vi^ 1 age Forestry 
S b vernmeri t Cbmmi tmeht 

If af fores tat i on programs are to s ucceed , there must fi rs t be 
a ebrhmitmeht on the part df titb government. Thi s commitment must 
be expressed in three ways: giving priority to afforestation , 
bud getary. suppbrt , arid the pro v i s i on o f s t a f f . Where any of these 
three is lackirig^ afforestation programs falter. 

There are majdr hi s tori ca 1 and socio-political constraints 
to making this cdmmitment. Historically, the major emphasis of 
gdverrimerits has been on feeding their populations and, where ^ 
possible^ develdping a surplus for export. In pursuit of this gbal ^ 
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they have consistently supported the sett j ement of people ih 
fores ted a re as. There hasbeeniittleattempt at cdnservatibriof 
timber res ources , largely because these were considered more than 
adequate until the last two decades. 

Planning bodies that :nfl uence economic clevelbpmeht ih 
de ve 1 op i n g cbun tr i es are not staffed wi th foresters ; they are. 
flooded with economists* a d m i n i s t r a t o r s * t h e b c c a s i b ri a 1 _ s o c i b 1 o g i s t 
or an t hro po 1 bg i st * and agriculturists. In these d i s c i p 1 i ries 
forestry plays a minor rble because fuel wbbd * fbr instance* and 
its use by the majority of the rural populatibn db ribt eriter into 
national account i ng sys terns s i nee so little bf it is bought. The 
urban population* with which planners come into cbritact' bri a more 
regular basis, uses charcoal* wood (which " my $ te r i b us 1 y " appears 
from the countryside)* kerosene, gas and electricity. 

Related to this is the official view of the rble bf a fbrestry 
department in countries where this does, in fact, exist. The 
forestry department has had to preserve the country's forest 
resources and to extract commercial species of timber. The 
f ores ter • s ma i n qua 1 i f i ca ti on was his know 1 edge of tree speci es . 
His con tacts wi th peopl e were meant to be 1 imi ted to a few poachers 
and somemo re affluent hunters. Hi thine reiasingpopulationand 
thehungerforland, he hasfought alosingbattletomaintain his 
domain. If there is to be change , therefore , forestry departments 
musthave enhancedstatus. Train ingshouldincludecourses in 
practical sociology and extension techniques in an effort to 
elimiifiate the idea that forestry is concerned only with the preser- 
vatibn and reforestation of reserved forest areas. 

To many governments of developing countries, the cry for invest- 
ment in fu;eTwo6d resources is a step backward 'in the pursuit of 
progress-r For generations now, developing countries have been told 
that bigger is better; that electric central heating is more pro- 
gressive than fuelwood stoves, that diesels are better than coal- 
fired railway engines, and that cars are better than horse-drawn 
carriages. y ^ 

Transition 

The spread bf new ideas arid methods is usually the result bf 
an i ndi V i d ua 1 br a few i rid i v i d ua 1 s * t ry i rig but riew Way s b f dealing 
with f ami 1 i ar p rbjD 1 &Hjs . It is uriders taridabl e that the richer farmer 
with mbre 1 arid _s hbu^d be ambrig the first to Jbirt such prbgrams , 
Whb else can afford the risks? Furthermore* he is bften an bpirii bri 
leader in his milieu. But fbr a program to spread and attain national 
d i mens i bris , a growl ng brga n i za t i o n i s ne eded , o ne wh 1 ch retai ns t he 
spirit of the initiators and yet reaches dov?n to the lowest village 
levels. 

This pro cess of trans itionisoneofthemo St diffi cult— for 
rujes can kill. It is a transition that has been f e 1 i c i tous 1 y 
described as a learning process in three stages: learning to be 
ef f ect i ve ; ^ 1 ea rn i ng to be efficient; and maturity through learning 
toexpand. 
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l ay 0-1 V 1 n g People 

Villagers have to ahderstahd a gbverrimeht • s prbgram before 
they can be expected to involve themselves in it. What, then, 
does involving the pebple^mean? There are fbur basic principles: 
an acceptance of the validity of Ibcal views^ the ihcorpbratioh 
1 n to orga n1 za t i onal^ design of local participation in prbgram formu- 
lation and decision-making; explanation of the prbgram as a method 
of solving, or alleviating, the prbblems of the community; and 
obtaining community cbnseht tb the prbgram. 

tinders tahd in g 

To involve the pebple means that they must be uriderstbed: 
their perceptions, their pribrities, their sbc ibrcul ttiral frame- 
work, their economic needs. Tb the ehvi rbnmeptal is t butsider, 
forest depredation may mean the Ibss of valuable fores t resburces ; 
to the villager concerned with his daily necessities and with 
little ability to control his future, it may mean hew agricultural 
land, a residence and fuelwobd tb cbbk his meals. He may regard 
lower returns from the land, increased erbsibh and floods asthe 
result hot of his own doings, but as a cbnsequehce of natural 
forces beyond his cbntrol . Tb reach the villager^ theri^ it is 
necessary to understand his "wbrldview." 

There is also thetime horizon in forestry projects to be 
considered. Trees, u.hl"?ke wheats rice or maizei take years to mature. 
Even a fast-growing species heeds abbut five years before the first 
cutting. Returns , therefore ^ a re delayed. To ask a farmer, or a 
village, to set aside land which will yield fruit only in years to 
come i s a d i f f i c u 1 t t as k . 

Women 



J he role of women i n fores try isj us t beginning to be appreciated 
and analyzed. There are too few women i nvolved i n t h e des i gn o f 
forestry programs who could contact 1 ocal women . But local socio- 
cUltUral attitudes oftendo not permit open involvement of women in 
development programs. Time wi 1 1 resolve both these problems, but 
right now, there should be an acceptance of the principle that as a 
matter of course, women should be involved in forestry programs, 
both as designers and as i mpl ementers . They shbuld not be thought 
of simply as gatherers of fuelwocd, 

Des4^g4v 

For village woodlots to succeed, the choice bfari brganlzat i on 
and in-depth knowledge of the village by itself will riot suffice. 
To involve the villager, one rtiust bffer_him a program that h^ under- 
stands and which caters to his needs. There rnUst be a met hod _i ri t he 
incentives offered to encourage par t i c i pa t i bri . Does the proffered 
species-mix provide him with trees that he kribws arid uses? If he 
decides that the trees iriterided tb be grbwri as fuelwddd are not 
suitable, they will be rejected. 
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Implemehtatibri 

Few exi st i ng programs address the problems of i mp 1 ierniB h t a t i d h 
of a village woodl bt program such_as hia i hteha rice or the qUestidh 
of distrrbation of the harvest. These are cdhtractUal dbligatidhs 
which mast be settled at the outset. 

Most analysts remark thatmajriteriarice df wdddldts is dhe df 
the intractable problems. It is here that the diffierehce between 
the self-help villages of the Republic df Kdreaahd the super- 
vised villages of Gujarat is most evident. I ri t he f drme r , it is 
the villagers who mai ntai n_thei r wdddldts but in the lattier, labor 
is generally hired by the Forest Department. Excispt in a few cases, 
this labor comes from outside the village. Only wiieh the villagers 
are responsible for its ma i ri te ha ric e will thiey bielieve that it really 
is their woodl ot. 

A similarly difficult prdblem is that o f d i s t r i bu t i on o f the 
ha r vest, aproblemagainsdlved only in theRepublicofKqrea.In 
Gajarat, the few plaritatidris that reached maturity created a debate 
over whether the harvest shdUld be shared locally or sold for a 
pr 0 f i t . 

In shorti village pr i dr i t i es a re no t nece s s a r i 1 y the same as 
those of oui:siderSi whd might want to give preference to the poor 
or vice versa. 

Coriservatiori 

Mariy refdrestat 1 on programs only deal with the supply side of 
the fuelwodd equatidh. Few attempt to alter the demand aspects. 
Probably this is because current fuelwood programs only meeta 
fraction df \existin9 minimum requirements. Nevertheless, unless 
there is a changed philosophy toward fuelwood u s e , s u pp 1 y wi 1 1 riever 
catch Up with d ema nd . S ome P r 0 g ra ms have attempted to iritrddUce 
coriservatidn methods through, for example, the coristructiori df 
improved stdv'fs. The only program that appears to have beeri success 
ful is the introduction of the "horena" stove iri Guatemala. In 
Africa, the sa\me stove had limited success. 

Agencies |;ealing with i n ter na t i orial develdpmerit in many parts 
of the world are planning to increase t he i r s U p pdr t d f renewable 
energy reso;rces, and village woddldts are fundamental. How ever, 
the problems that affect the acceptance dr rejection of wgodlots 
transcend the technological and are essentially s oc i 0- cul t ura 1 ^ 
economic and locally political. What it a 1 1 _ bo i 1 s down 1 0 i s t he 
willingness to understand people and to put that understanding into 
the design and the runnirig df programs, wherever they may be. 
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b EJ^INITIONS OF MAJd^-WJOD SOUReES 



The following list represents a basic saminary of some important 
aspects of managing various wood resource systems: 



The management of natural forests involves sustaining their 
output without damaging the grow i ng stock thro ugh either 
even or uneven aged management. 

PI an tat i ons are usually even aged, but can provide yields 
of different si^esand types of material over a long period 
of time ( i .e through thinnings for bean poles, firewood, 
fence posts, etc.) 

Collective and/or i ndi vidua 1 wood lots can be managed as 
plantations or natural forests . They are often mismanaged 
as a result of communal politics. 

Mill sc^a^^ , 1 oqgi ng-^as te and 1 arid corivers ion are all sources 
resulting from other ongoirig forestry dperatid'ns. 

Agri^ul tura 1 f al 1 ow provides a supply of wood when trees arid 
brush which have been planted iri a pi ariried^ rota t i orial crdppirig 
system or which have natural ly seeded at the erid of a cropping 
cycle are cut to prepare for the riext crop cycle. It is not 
generally thought of as a pbteritial source for charcoal and 
is usually burned iri the fields for its value as fertilizer. 

It should be noted., however^ that the burning process and 

resultant soil damage usually negate any real benefit to the 
soil. 

A qro- Fores try Irivolves the integrated management of a land 
area for both food and f ue 1 wood c ro ps . efiareoal can be one 
bf tfie resulting products. Management may be individual or 
collective. 
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Session 8, Day 2 



THE PROBLEM OF FUELHME) SJARJjn 



Total Tiirie: 
Qbjectives: 



Resources 



Rateri a 1 s : 



2 hours 

* To identify and discuss the causes and effects 
Of the world fuel wood problelil 

* To discuss the role of charcoal production in 
theproblem ; 

* To identify possible solutions to the world 
f ue 1 wood problem 

* Attachment 8-A: "The Other Energy Crisis: Firewood" 

* Attachment 8-B: "Direct Energy Efficiency of 
Charcoal Production" 

* Attachment 8-C: "HOw the More Expensive Fuel Can 
Be Cheaper to Use" . 

* Attachment 8-D: "How the More Expensive Fuel Can 

Be Cheaper to Buy" _ eu ^-h 

* Attachment 8-E: "World Charcoal Use Fact Sheet 

Newsprint, felt-tip pens (optional: screen and 
film projector). 

Trainer Notes - - 



As an option to use of the "Morldwatch Paper No. 1 , it is 
recommended that t he F i 1 m , " Fi rewood : T h e Ot he r Energy 
Crisi^s", be shown. The f i 1 m i s a n e f f e c 1 1 ve _ a nd s 1 1 mu 1 a 1 1 n 
means of presenting the world fuelwood scarcity problem. The 
"MordSath Paper No. 1" dea 1 s.^ithessent i al ly the same 
issues as the film .nd is identified as a resource due to an 
inder tanding of the difficulty of a c qu i r i n g f i 1 ms ^or use 
outside the United States. However, every effort should be 
made to acquire the film prior to the training program. it 
can be ordered through: 

Dick Young Productions Ltd. 
113 Ri verside Dri ve 
New York, NY 10024 
(212) 787-8954 



Step 1 . (5 minutes) ^ . 

Review and explain the session objectives. 

S t e D 2 . (25 minutes) „ 

Distribute Attachment 8^A, "Morldwatch Paper No 

and allow participants time to read it. 



1 " 
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S t e p 3 . ( 2 b mi n a t e s ) 

Ask the participants to i d e h t i fy s birie of the causes 
arid effects of the worl d fuel wood crisis brought out 
in the reading ma te rial (or film). 

Trainer Note^s ^ 



* List their responses on posted new sprint, 

* So:me df_the major causes and effects which should be 
men t i oned include: 
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pbpu 1 a t i on 

land convertedto 

agricultural use 

Chang ihg weather patterns 

byergrazing 

changes in eatinghabits 

displacement of people 

urbanization 

erosion 

Useofdung 



lower crop yields 

lower water tables _ 

ase of forests for lumber 

flooding 

silting of rivers 
crime 

lack of money 
attitucie of defeatism 
destructibri bf animal 
habitats 



Stimulate discussion by having the g rbu p _ de s cr i be ways in 

which the causes and effects are interrelated (i.e.^ 

increased population leads to i ncrea sed 1 a hd conversion, 

which l§ads to destruction of ah i ma 1 ha b i t a t s , less available 
fuelwood, shifting to urban areas^ etc. 

Ask individuals to give examples bf fuelwood scarcity situa- 
tions at their work sites. 



Step 4 , (10 minutes) 

Di str i bute and e xpl a in Attachment 8 - B , " 01 reet 
Energy Efficiency bf Charcoal Production." 



Trainer Notes 



* Explain that this Attachment i s des i g ned to i 1 1 us t ra te that 
charcoal _ product i bri results i n a d irec t 1 o ss o f energy 
potential, even when using Improved techniques. 



5 . V 20 mi n utes ) - 1 
Distribute Attachment B-C, "How the Rore Expensive 
Fuel Can Be Cheaperto Use", and Attachment 8-D, 
"Hbw the More Expensive Fuel CanBeCheaper to 
Buy", and ask participants to i^dehtify reasons why 
individuals would choose to use charcbal in spite 
bf its apparent inefficiency. 



Trainer Notes 



* Recbrd their responses on posted newsprint. 

* The fbllbwing points should be noted and discussed: 
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_ Trainer Nbtes/Gonti riued 

- smokeless 

- easy to sell, store, measure 

- status 

- charcoal stoves are inexpensive, efficient, and portable 

- industrial demand for charcoal 

- ease of transporting and shipping due to reduction of 
weight and bulk 



Step 6. (20 minutes) 

Distribute and discuss Attachment 8-E, "World Charcoal 
Use Fact Sheet." 

Trainer Notes 



* Ask participants to describe the charcoal use and control 

situation in the country where the training is being provided. 



Step 7. (20 minutes) 

Have participants identify and discuss possible 
solutions to the world ftielwbod crisis. 

^ Trainer Notes 

* Record their responses on posted newsprint. 

* Some important possibl' solutions include: 

- more efficient charcoal production methods 

- improved wood resource mahagemerit 

- improved designs of charcoal cookers 

- improved designs for wood- bu rh i ri g stoves 

- use of retained heat cookers 
-pbpulatibhcbritrbl 

- further develbpmeht of other energy sources (i.e., Biogas, 
sblar^etc.) 



BO 
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XU^JnijER ENERGY CRISIS : FIREWOOD 

by ErieR Eckhblrri 

World Match Paper 1 
September, 1975 



DWihdl ihg reserves of petroleum and artful tampering with its 

distribution are the stuff of whi ch headl ines are made^ Yet for 
more than a third of the world's people, the real energy crisis is 
a daily scramble to find the wood they need to cook dinner. Their 
search for wood, once a simple chore and now, as forests recede, a 
day's labor in some places* has been strangely neglected by diplo- 
mats, economists i arid the media. But the firewood crisis will be 
making riews--orie way or ariother--for the rest of the century. 

While chemists devise ever more sophisticated uses for wood, 
including cellopharie and rayori, at least half of all the timbnr cut 
in the world still fulfills i ts ori ginal rol e for humans--as fuel 
for cooking and, iri colder mouritain regions, a source of warmth. 
Nine-teriths of the people in most poor countries today deperid oh 
firewood as their chief source of fueK J^nd all often, the 

growth in humari populatiori is outpaci ng the growth of new trees-- 
not surprisirig when the average user burns as much as a ton of 
firewood a year. The results are soaring wood prices, a growing 
drain ori incomes arid physical energies in order to satisfy basic 
fuel rieeds, a costly diversion of animal manures to cooking food ^ 
rather thari prbducirig it, and an ecci ogi ea 1 1 y d i s as trous spread o. 
treelesslarids capes. 

The firewood crisis is probably most acute today iri the couritries 
of the derisely populated Indian subeontinenti and in the scmi-arid 
stretches of central Africa fringing the Sahara Desert, though it 
plagues mariy other regions as well. In Latiri America^ for example, 
the scarcity of wood and charcoal is a problem throughout most of 
the Arideari regiori. Central America, arid the Caribbean. 



An Economic Burderi 

As firewood prices rise, so does the economic burden on the urbari 
poor One typical mbrnirig ori the outskirts of Kathmandu, Nepal s 
capital city, I watched a steady flow of peop1e--roen and women, 
children and the very o1d--trudge into the city with heavy, neatly 
chopped and stacked loads of wood on their backs. I asked my^taxi 
driver how much their loads, for which they had walked severa. 
hours into the surrbUridirig hills, would sell for. "Oh, wbod a very 
expensive item!" he exclaimed without hesitation. Wood P'^/.^es^are 
a primary topic of conversation in Kathmandu these days. Thac load, 
costs 20 rupees now. Two ye s ago, it sold for^six seven ^ 
rupees." This 300 percent rise in the price of fuel wood has in ; 
part been prompted by the escalating cost of imported^kerosene, the 
principle alterriative eriergy source for the poor^ But firewood 
prices have riseri mush faster than kerosene prices, also reflecting 
the grbwirig difficulty with which wood is procured.^ It riow costs 
as much to ruri a Kathmandu household on wood as on kerosene. 
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The costs of firewood arid eharcisal are climbing throughout most of 
Asia, Africa, and fcatin America. Those who cah^ pay the pricey arid 
thus, must forego consumption of other ess erit ia 1 _ goods . Hcdd is 
simply accepted as orie of the major experises of living. In Niamfeyi 
Niger, deep iri the drought-plagued Sahel iri West Af ri ca , the avera ge 
manual laborer's family riow spends nearly one-fourth of itsiricbrae 
on firewood. Iri Ouagadougou, Upper Velta, the portion is 20 to 30 
percent . Those who can't pay so much may send their children, or 
hi ke themse Wes , out into the surrounding couritryside to forage-- 
if enough trees are within a r ea s ori ab 1 e wa 1 k i rig d i s t a nee • Otherwise^ 
they may scrounge about the town for twigs, garbage, or ariythirig 
burnabl e • 

It is not iri the cities but in rural village^ that most people in 
the affected countries live, arid where most firewood is burned. 
The r ura 1 1 arid 1 es s poor in parts of India arid Pakistan are ribw 
facing a new squeeze on their meagcir incomes. Until riqwi they have 
generally beeri able to gather wood for free among the trees scattered 
through farmlarids, but as wood prices in the towns rise^ landlords 
naturally see an advantage .in carting available timber into the 
nearest town to sell rather than givirig it to the nearby laborers. 
While this c omme rc 1 a 1 1 za 1 1 on o f fi rewobd raises the hope that entre^ 
preneurs will see advantage iri plaritirig trees to develop a sustain^ 
able, labor-intensive business, so far a depletidri of woodlands has 
been the more common result- Arid the rural poor, with little or no ^ 
cash to spare, are in deep trbuble in either case. 

With the farmland trees arid the scrubby woodlands of unfarmf?d areas 
being depleted by these- pressures , both the needy and the ervvrepre- 
nears are forced' to poach for fuel Wood in the legally protected 
ecologically and economically es s e ht i a 1 na t i ona 1 fores t reserves . 
The gravity of the poaching problem in India has been reflected in 
the formation of speci al mbbi 1 e gUard-squads a nd mo b 1 1 e cou r t s to 
try captured offenders ^ but law enforcement measures have little 
effect in such an Uriteriable situation. Acute firewood scarei^ty 
has underminedadmiriistrative control eveninChina, where trees on 
commune pi antat ions are s dme t 1 mes s ur re p t 1 t i ous 1 y uprooted for fuel 
almost as scbri as they are planted. 

Trees arc becbmihg scarce in the most unlikely places. In some of 
the most rembte villages in the world, deep in the once heavily 
forested Himalayan foothills cf Nepal, journeying cut to gather 
firewood and fodder is now an e ntire day * s t^s k , Just one ge ner a t i on 
ago, the same expedition requi i^ed no more than an hour or two. 

Ecological 6onsequerices 

Because those direct ly suffering its consequences are mos t ly 1 1 1 i ter- 
ate and wood shortages lack the phbtbgen i c v i s i bi 1 1 ty of famine, the 
wood crisis has not provokedmuch wbrl d attention. In a way, 
there is little point in calling this a worl d probl em, for f uel^ wood 
scarcity, unlike oil scarcity^ is a 1 way s 1 oca 1 i zed i n i t s a ppa r e nt 

dimensions. Economics seldom permit fuel wood to be car ri ed or 

trucked more than a fewhuhdred miles from where it grows, let alone 
the mariy thousands of miles traversed by the modern barrel of oil. 

eg 
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Urifortuhately , however, the conseqaences of firewcbd scarcity are 
seldom liniited to the economic burden placed bri the poor of a par- 
ticular locality. The acce 1 e r.i t Tn g do (jrada t i on of wbbdlahds through- 
out Africa, Asia, and L a t i n Amcr i c a , caused in p^rt by fuel gatherihg* 
lies at the heart of what will likely be the most profourid ecological 
challenge of the late twentieth century. 0n a global basis, an 
ecological threat to h uma n we 1 1 - be i ng far more insidious and 
intractable t ha n t he i n d u s t ri a 1 po 1 1 u t i o n o f _ gu r a i r a n(i wa t e r- - 
which has preempted thinking on environmental q ua 1 i ty- - i s t he 
uhdermiriirig of the prod ucti vi ty of the land itself through soil 
erosion, i hcreas i ngl y severe flooding, creeping deserts^ arid decliriihg 
soil fertility. All t hese prob 1 ems are ac ce n t Ua t ed by de f o re s t a t i o n , 
which is spreading as lands are cleared for agriculture arid as 
risirig populations con t i n ue t h e i r search for firewood. Rainwater 
falling on tree-covered land tends to soak i ntb t he 9 rdurid ratlier 
than rush off; erosion and flooding are thus reduced^ arid more water 
seeps into valuable underground pools and spririg source^. 
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BanqerotiS Substitutes 

in the Indian s ubcoh t i herit , the tno s t pe r n i c i cas resalt of firewooJ 
seareity is probably hot the destruction of tree cover itself, but 
the a1 ternative- to which a good share the people in India, Paki- 
stan and Bangladesh have been forced. vHr>itor to almost any 
village in the subcontinent is greeted by omnipresent pyramids of 
hand-molded dung patties drying in the son. In many areas, these 
dung cakes have been the only source of fuel for generatibr.Si but 
now, by necessity* their use is spreading further. Between 300 and 
400 million tons of wet dun g- - wh i c h s h r i n ks to 50 to 80 mi 1 1 i on tons 
when dried --are aniiuany burned for fuel i n I nd i a a 1 on e * r o bb i ng 
farmland of ba<ily needed nutrients and organic matter. The plant 
nutrients wasted annually in this fashion in India equal more^than 
a third of the country's chemical fertilizer use. Looking only at 
this direct economic cost, it is easy to see why the country_s 
National Commission on Agriculture recently declared that the use 
of cow dung as a source of no n- commerc i a 1 fuel is virtually a crime. 

Even .nbre important than the loss of agricultural nutr i ents i s the 
damage done to soil structure and qual i ty thrdu gh the f a i 1 u re to re t u r n 
manure to the fields. Organic ma t e r i a 1 s - - h urrus and s o 1 1 or ga n i sms . 
which live in it--play an essential role in preserving the soil 
structure and fertility needed for productive farming. Organic 
matter holds the soil in place when rain falls and wind blows , and 
reduces the wasteful, polluting runoff of chemi cal nutri ents where 
they are applied, thus increasing the efficiency of their use. 

Peasants in th^ uplands of South Korea have found another, equally 
destructive, way to cape with the timber hortage. A tin i ted Na t ions 
forestry team visiting the country in t h e 1 a te 1 960 ' s f o und no t o nl y ^ 
live tree branches, s hr- ubs , s eed 1 i h gs , and g ra s s e s be i n g eu t f or ^ f ue 1 •, 
many hillsides were raked clean of all 1 eaves , li tter and burnable 
materials. Raking in t h i s_ f a s h i on , to meet needs for home fuel and 
farm compost, robs the soil of both a protective cover and organic 
matter, and the practice as cited by the UN experts as one_of the 
principal causes of soil erosion in Korea ."_ _Firewoodsearci cy _ 
similarly impairs pFddoetivity in Eastern Nigeria; where the Tiv 
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people have been forced to uproot crop residues after^thc harvest 
for use as fuel. Trad i ti ona11y i the dead stalks and leave-, have 
been left to enrich the soil and hold down erosion. 

A C 1 0 s i 
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The increasing time required to ga t her f 1 r&wood i n many mountain 
villages of Nepal is leadirig to what the k 1 n gdom ' s a gr i c al t a r a 1 
officials fear most of all. For, once procuring wood takes too 
long to be worth the trouble, some farmers start to use cow dung, _ 
which was formerly applied with great care to t h e f i e 1 d s , a s coo k i n g 
fuel. As this departure from trad i t i on s preads , the ferti 1 1 ty of _ 
the hills, already declining due to soil e r os i or , w 1 1 1 f a 1 1 s ha r p 1 y . 
In the more inaccessible spots, t here i s no econoini e pes s i bi 1 1 ty 
whatsoever of replacing the manure with chemical fertilizers. 

And so the circle starts to close in Nepal, a circle long completed 
in parts of India. As wood sc a rc i ty f or ce s f a r me rs t o b u r n mo r e 
dung for fuel, and to apply less to their f i e ds , f al 1 i ng food 
but?ut will necessitate the clearing °^^*^'' J^^9er ever_ steeper 
tracts of forest--intensi fying the e ros i on a n d 1 an ds i de h a za r d s . 
Even Nepal's key economic planning body , t he Na 1 1 on al Planmng 
Commission, now says that if present ' " v ^ , " 

desert type of ecology in the hilly regions" will be created. 

Though most dramatically apparent in Nepal, t h i s s a me c 1 u s te r o f 
phenomena threatens the f "tare hab i tabi 1 i ty of the entire stretch 
of Himalayan foothills, from Afghanistan through northern Pakistan, 
IridiaraSd Nepal to Burma. And the negative consequences by no 
ffi^ans'stop .t'the base of the h i 1 1 s . When soil 

must relocate somewhere, and the r i s i ng 1 oad o f s i 1 t carried_by 
ASia'Trivers is choking up e xpe ns i ve res er vo i r s a nd i r r ^ga 1 1 on 
works Most threatening of all to food production prospects on 
the Indian subconti nent! where nearly one n every five human bemgs 
lives, is a rise in the frequency and seven ty ^^^^l^S ^ , 
pa i tan, India, and possibly Bangl adesh , the result °J denuded 
watersheds off which rainfall rushes quickly, and of the excessive 
load of sediment from upstream that builds up river beds, reducing 
their capacity to channel watei . 

F^rP«nod ccsreitv, then, is intimately linked to the food problim 
f^c nglany coi^tMes in two ways. Deferestation^and the diversion 
Of manures to use as fuel ^ ^ ^^o ta g i n g t he .and s ^ |? J^*^ . ^^^^P''"- 
duce food. Meanwhile, as an I "dj a n of f i e i a K pu t 1 1 , E ve n i f we 
somehow grow enough food for^^our people in the year 2000, how in 
the world will they cook it?" 

ft Renewable Re SO^cj- 
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the conservation of demand or the expansion of sapply. The world . 
contraction in demand for oil in 1974 and early 1975, for example, 
helped to ease temporarily the conditions of shortage. 

But the firtwbbd needs of the developing countries eannbt be 
massively reduced in this fashion. The energy system of the truly 
p65r contains no easily trimmable fat such as four to five thousand 
pound private automobiles represent. Furthermore, a global reees-_ 
sion does little to dampen the demand for firewood as it temporarily 
has in the ease of oil. The unfortunate truth is that the amount 
of wood burned in a particular country is almost completely deter- 
mineu by the namber of people who need to u se i t . I n t he a b sene e 
of suitable alternative energy sources, future firewood needs in 
these countries will be determined iargely by population growth. 

Even if demographers are surprised by quick progress in slowing 
population growth over the next few decades, the demand for basic 
resources like firewood will still push many countries to their 
limits. 

Fortunately trees, unlike oil* are a renewable resource when properly 
managed. The logical immediate response to the firewood _shortagei^ 
one that will have many incidental ecological benefits. rs tTJ^pmi:-- 
more trees in plantations, oh farms, along roads, in shelter belts, 
and on unused 1 and throughout the rural areas of the peor^ countri es . 
For many regions, fast-growing tree varieties are available that 
can be culled for firewood inside of a decade. 

The concept is simpTei bu t i ts imp 1 emen ta t i on i s not. Governments 
in nearly all the wood-short countries have hai tree planting pro- 
grams for some time--for several decades in some cases. National 
forestry departments in particular have often been aw^re of the need 
to Boost the supply of wood products and the need to preserye 
forests for a ha b i ta b 1 e e n v i ro nmen t . S a t several problems have 
plagued these programs from tho beginning. , 

One is the sheer magnitude of the need for wood, and the scale of 
the growth in demand. Population growth, "f^ich surprised many^ 
its acceleration in the post-war era, has swal 1 owed^the moderate 
tree planting efforts of many countries, rendering their impact 
almost negligible. Wood-producing programs wi IV have to be under- 
taken or a far greater scale than most governments presently con- 
ceive if a real dent is to be made in the problem. 



The problem of scale is closely linked to a^second '"^^^^.^^f^^^^^. 
to meeting this crisis: the perennial q^es 1 1 o n o f po 1 1 1 1 ca 1 pr or i ■ 
ties and deci s i bh-maki ng time-frames. What '^'j'th elections to win 
wars to fight, dams to build, and t-?:^'.^"" l'. k ~' 



fo^any .politrcian to concentrate funds and attention on a problem 
so diffuse and seemingly long-term in nature 
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Pol itical ^-CUjJ^ral , arid Administrati ve 

Even when the politital will l3 there and the funds are anocatedi 
i^pl-eiJenting a'l arge-seal e reforest.t ion ca.pa. gn . s an unexpec- 
tedly complex and difficult process. Planting mil 1 ions of trees 
and successfully nurturing them to maturity is not a teen n i ea 1 . _ 
clearly boundaried task like building a dam or a chemi ca fert i 1 i zer 
plant Tree planting pr 03 e - 1 s a 1 mos t a 1 w ays became deeply enmeshed 
in the political, cultural, and a d mi M i s t ra t i ve ta ng 1 es 0 f a r u ra 1 
locality; they touch upon and are influenced by, the daily living 
habits of many people, and they frequently end in failure. 

Most of the regions with too few trees a 1 so have too many cattle,^ 
sheep, and goats. Where rangelarids arc badly overgrazed , the leaves 
of a young sapling present an appeti: .-.g temptation to a foraging 
animal. Marauding livestock are prime destroyers of ''ee pl a n 1 1 n g 
projects throug^t the less de ve 1 ope d wor 1 d To be success . ul , 
then. refbrestaTfBn efforts often require a f 0 r m 1 da bl e adm 1 n i s t r a - 
tive effort to protect the plants for years- -not to merit i on the _ 
monitoring of timber harvesting and replanting activities once .he 
trees reach maturity. 

Village politics can undermine a program as well , An incident from 
Cth opia ° few years back presents an extreme case, but its lessons 
a"e ?lain! A rural r e f or .s t a t i 0 n p r dg r am wa s i n i 1 1 a te d a s a Public 
works "scheme to help control e rbs i on a nd s upply 1 oca wood needs . 
?hr' punting jabs were given to the 1 0 ca 1 poor . mos 1 1 y 1 a nd es s , 

aborers who badly needed the low wages they coad earn ^ n the 
punting program. Seedlings were distributed, planting commenced 
and ^11 ssemid to be going well --uhti 1 the overseers journeyed out 
to ch^ck the progress. They found that in many areas, the seedlings 
had b^^n planted upside down! The 1 abore rs, of course . we 1 1 ;knew the 
diff'rgnce between roots and branches ; they; also knew that gi ven the 

feudal land-tenure system in which they "'^''^ f 
benefits of the pi a nt i ng wou 1 d flow one way or^another into the 
hahds bf their lords. They were not anxious to work efficiently 
for Lbstandarrwares on aproject that brought them few personal 
returns. 

In country after country . the 7ame lesson has been learned :^ tre| 
planting programs are most s uc c es s f u 1 wh en a ^^jon ty of .he local 

its own project and provide labor at little or no cost. 
Al terriati ve Fuel s 

Whatever the success of tree planting p r 0 j e c t s . t h e W i de r substitu-_ 
tion of othir energy sources **here wood is now be 1 ng us ed woul d . ■ f 
feasib e tbntMbute greatly to a s ol ut i on of t he firewood problem. 
A ft ffbm wood-burning stoves to those running "^t"^^ L f ^ * 
2oal, or^l^ctricity has indeed been the dominant global trend in 
the last century and a half; 
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Events of the last two years, cf eodrse, have abruptly altered 
energy use trends and prospects everywhere. The most widely over- 
looked impact of the fivefold increase in oil prices^ an impact 
drowned out by the economic distress caused for bi 1 -importi rig 
cbuntries, is the fact that what had been the most feasible substi- 
tute for firewood, kerosene, has now been pulled even farther out 
of reach of the world poof than it already was. 

In a sensibly organized worl^d, taking into accourit the total picture 
cf energy, ecology, and food, the oil distribution picture would 
look far different. The long-term interest in preserving the pro- 
ductive capacity of the earth and in maximizing welfare for the 
greatest number of people mi ghtargue for lower prices and arapid 
increase, not a halt, in the adoption of kerosene and.natural gas 
in the homes of the poor over the next two decades. This, in tJirhi 
would be viable for a reasonable time period only if the waste arid 
comparatively frivolous uses of energy in the industrial countries * 
which are depleting petroleum reserves so quickly, were cut sharply. 

Fossil fuels are not the only alternate energy source being contem- 
plated, and over the long term, many of those using firewood, like 
everyone else, will have to turn in other directions. Nothirigi for 
example, would be better than a dirt-cheap device for cooking diriner 
in the evening with solar energy eol 1 ec ted earl i er i ri the day. Sut 
actually developing such a stove and introducirig it to hundreds of 
millidhs of the world's most tradi t i on-- bourid and periniless families 
is another story , 

Indian scientists ha ve p j^o neered for decades with an ideal sounding 
device that breaks down manures and other organic was tes into 
methane gas for cooking and a rich compost for the farm. Over eight 
thousand of these bio-gas pi a nts , as _ they are called, are now being 
used in India. Without a subs tanti a 1 redUct i on _i ri cost , however , 
they will only slowly infiltrate the hundredsof thousands of rural 
villages where the fuel problem is growirig. Add i 1 1 o na 1 1 y , a s t he 

plants are adopted, those too pocr to Qwri cattle could be_left 

worse off than ever, denied tradi ti onal access to dung but unable^ 
to afford bio-gas. Still, it is sc i en ti fi c progress wi th rel a ti vely 
simple, small-scale devices likesolar cookers a nd b i o- ga s pi a n t s 
that will likely provide the fuel source of the future in most poor 
countries. 

In terms of energy, Nepal is luckier than many countries in one 
respect. .The steep slopes and surging rivers t h a t ca u se so ma ny 
environmental problems also make Nepal one cf the few_ remaining 
countries with a large untapped hydrdel ectri c potential . Exploi ta- > 
tion of this resource will be expensive and slow,_but would relieve 
some of the pressures being placed on forests by the larger towns 
of Nepal and northern India. On the other hand , cheap elect rici ty 
will only partly reduce firewood demands, since the el ectrifi cation 
of isolated villages in the rugged Himalayas may never be economi- 
cal ly feas i b1 e i 
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Attachment 8- A 
Page 8 



Back to the Basics 

Firewood scarcity w i 1 1 U hdo u b t edl y influence gdyisr hmen ta 1 perceptibris 
of the population problem in the years ohead. It spotlights the 
urgency. of slowing pdpulatibri growth through action oh several 
fronts: making familyplarihirig services uhiversallyavailablei 
encbUragirig t he 1 1 ber a t i bri b f women frbm traditional rbles, meeting 
the basic sbcial needs such as rudimentary health care^ adequate 
nutritibri arid literacy t h a t a r e u s u a 1 1 y assbciated with reduced 
fertility^ a fid re-brieritirig sbcial arid ecbribmic iriceritives tb promote 
sma 1 1 or f ami 1 i es . 

The firewbbd crisis, like mariy bthep resource problems^ is also 
forci ng go verhmerits _ and analysts back tb the ba s i c s o f ma n ' s rela- 
ti oris hip with thelarid--back tb cbricerris Ibstsight.bf iri an age of 
macro-ecbribmi c models arid techrib 1 dg 1 ca 1 bptimisrn., Awareriess is 
spreading that the simple eriergy heeds bf the wbrld's f>bbrest third 
are unlikely ever to be rnet _ by riucl ear power plarits^ ariy nibre thari 
their minumum food rieeds will be met by huge sy ri t he t i c- pr b te i n 
factbri es . 

Fi rev;ood scarcity arid its attendant ocblbgical hazards have brbught 
the? attitude bf pebple tbward trees iri tb sharp fbcus . Iri his essay * 
"Buddhi St Ecbribmics i " E. F. Schumacher praisies the practical as well 
as esoteric wisdbm iri the Buddha's tieachi rig that h i s f d 1 1 bwer s s hbu 1 d 
plant arid riurse a tree every f'ew yisars. Uri f b r t u ria t e 1 y * t h i s e t h i ca 1 
heritage has beeri 1 ar ge ]y Ibst * eyeri iri the pr edbm i n a ri 1 1 y Buddhist 
societies bf Sbutheast Asia. Iri fact, most sociiBties today lack ari 
ethic bf erivi rorimerita 1 c bop era t ion, an ethic not of conservatibri fbr 
its bwri sake^ but bf humari survival airild ecological systems heading 
t bwar d cb 1 1 a pse . 

This will have tb charige, and fast. The inexorable growth in Ih'^ 
demand fbr firewbbd calls for tree p 1 a n t i n g e f f o r t s a n a s c ^. 1 e ./io r 3 . 
massive thari mbst b ure a ucr a tshaveeven even contemplated, much less 
plarined for . The suicidal de f or es t a c i on o f A f r i c a , As i a , a nd La t i n 
Am erica must sbmehcw be si bwedandreversed. Deteriorating eco- 

Ibgical systems have a logic o f t h e i r own ; t he dama ge o f t e n byilds 

quietly arid urisisen fbr many years, until one day the system collapses 
with lethal verigeariciB. Ask anyone who lived in Oklahoma in 1 934 , 
b r C h a d i ri 1 9 7 5 . 

ERIK P* ECKHOLM is a Senior Researcher w i t h Ho r 1 dwa t c h I n s t i t u te^ 
Forme My an AssociateFellowat theOv|rseasDevelopmentequnciX,^ 
he is the cb- author of B y Bread Aloa e and author of the forthcoming 
bock. Losing ^^o^i^^: Environmental SJL ri^ss and World FOod Pr o spects 
(W. W. Norton, 1 976). 

This paper is adapted fromtheauthor's Book, Losing Ground.^, and 
may be partially reproduced with acknowledgement to Worldwatch ^ 
Institute. The views e x pr e s s ed i n t h i s pa pe r are those of th^ author 
arid do not neces sari ly represent those of Horldwatch institute, its 
directors, officers, or staff. 
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Attachment S-B 



DIRECT ENERGY EFFICIENCY OF EHARCGAL PRODUCTION 



T rad 1 1 ional Methods 

99* of all the charcoal 
produced! n developing 
countries is made using 
t rad i t i ona 1 methods . 



Is th-GXi-S 



throughmore efficient 
kiln designs 



W3;^. 8^10 tons 



3.3 tons 
of wood 




^3e_^-a^ — o-JX charcoal 



By weight - charcoal 

has only twice the energy 

potential as firewood . 



RESULT: In both casrs. 

there is a net loss of energy 



^se- 



es 



Ul 

CO 



tone i/rt'f of arrtJ^^) ""^^ 




nits arc jctat ^ 
litu, for c/^rcoa/^ n iom of wl^id 

Cor^JUnX 7.5 S«/^ T^iJ >ffrfa 

oat tt S^^/Scal f /95 
Ittt, -for iir-f/r)' kVooi^ i^^iei njuirt^ 

Jamt tncr^, "Sic tra^isporiati'oii rafc 




Q St is ih lis m ifs m ^ir ijo 



I* 
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a 
y 
3 
(V 
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ft 
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Attachment 8- 



WORbB EHARCOAL USE FACT SHEET 



* CHARCOAL USE IN REVEb0PING CO UN TR I E S be c U r s primarily in urban 
areas where people's energy needs are great and available sources 
of wood are often great d i s ta nces away , 

* IN CASES WHERE FUEh MUST BE TRANSPORTED more than 50 - 80 kilo- 
meters, it is more efficient to convert wood i rito charcoa 1 . The 

redu d weight and balk of charcoal make it possible to transport 

more potential energy at a cheaper price than transporting firewood, 

* URBAN AREAS ARE DEMAND! NG CHARCOAL because it can be made a va i 1 ab 1 e 

more cheaply than firewood arid is easier to handl e 1 n congested 

urban areas. This demand strains a va i 1 3 b 1 e wood resources in rura^ 
areas and increases many of the fuel wood- rel a ted problems of rural 
people. 

* THIS eONFtlCT OF- INTERESTS AND N E E DS b e tw ee n u r b a n a nd r u r a 1 
peoples has resulted in a variety of governmental attempts to 
control charcoal production throughout the world. For example: 

the government of Gambia has passed laws which prohibit 
all types of charcoal production; 

Kenya has estabi i shed permi t re q u i re me n t s wh i c h ma ke it 
almost impossible to legally produce charcoal; and at 
thesametimei 

- Senegal has placed price control s on chareoa 1 and 
consequently encouraged its demand and ase» 
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Session 9^ Day 2 



iNTRnBueTieN tg kiln construction 

45 rairiutes 



Total Time 
Object 1 ves 



To: list pa;t experiences w h and/or knowledge 
of k 1 1 h types 

To i deri 1 1 fy a hd explain major design fea tares of 
cbmmbn ki 1 ri types 



Res oa roes : 



Ma ter i al s : 
Pr oceda res 
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* Attachment 9-A: "Common Kiln Types" 

* Attachment 9-B : "Basic Principles of Kiln Design" 
Newsprint arid felt-tip pens 

Stepl. (5mihutes) 

Explairi the session objectives and briefly review 
the procedures. 



Step 2. (10 minutes) -- . 

Have the part ic i pant s form groups of 3-5 and record 
on newsprint their past experiences arid/or kribwledge 
of kiln types. 



Trainer Notes 



Explain that each group should list or sketch kiln types 
they have seen or heard about. 

Have each group post their lists wheri they have finished 



step 3. (IB minutes) ^ „ . 

Di" stri bate Attachment g-A , "Common Ki 1 n Types , and 
Attachment 9-B, " S a s i c P r i ric i p 1 e s o f K i 1 n Des i g n , 
and allow time for participants to review them. 

Step 4. (15 mihutesj . . 

Ask participants to volunteer to identify and explain 
the basic design features of each of the kiln types_^ 
illustrated oh Attachment 9-A, "eommon Kiln Types. 



Trainer Notes 



Stimalate discussion by asking each volunteer to identify_ 
paFallels which exist between the kiln types on the Attach- 
ment and those listed by the groups in the previous -ctivity, 

Record on posted newsprint impoFtant design features as they 
are discussed. 

Essenti-l design features and considerations which should 

be disciissed include: ^ - - 

Continued — ■ 
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Session 9, Day 2 
.Page 2 



Trainer Nbtes/Cbritiriued 



heat transfer 
draft systems 

sizes of kilns 

temperature cycles 
kilnvolume/capacity 
front process 
cost of kiln 



ease o f d p e r a t i d h 

cultural acceptability 

pbrtabi 1 1 ty 

basic design 

eoristructidri materials 

ef f i c i e ricy 

1 abdr requi red 



S t e p 5 . ( 5 m i n a t e s ) 

Concl ude by asking one oftheparticipantstd 
briefly summarize the essential design features 
of kilns. 

Trainer Ndtes 



Mention that the considerationsdiscussed inth is session can 
provide the context for the next sessidri or kiln design. 

Exdlain that the term ki 1 n " _ i s used to refer tc charcoal 
production methods in general, including retorts. 
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Attachment 'i-A 



COHHCN KILN TYPES 




TRADITIONAL RECTANGUtAR KILN 




Attachment 9- A 
Page 2 




Attachifie nt 

Pa ge 3 



PRAI N ^^^^^ 




CASAHANCE KILN 



X7AT\OH 






CdNTINbOUS KILN 




OIL DRUM KILN 
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Attachment 9-B 



IDEALIZED RECTANGUtAR EARTH-COVERED KitNS 
COHPARISON OF SIZES 




5 m 



a 2,-3 

5m /m 



25m^ 



1 2m' 



2 .2m^/itl^ 



1 27m' 



1 26m' 



Surface Area 
Vo 1 ume 
A/V Ratio 
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Attachment 9-B 
Page 2 



1 

■1 
J 



eQVtRING ^ 




BASIC DESIGN FEATURES 
FOR A CHARCOAL RETORT 



ERIC 
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AttacKiitent 9 
Paqe 



riLUSTRATIONS OF TiiE FRONT PReBESS 
aUR!N6 eARBDMIZATION 



SM3KE eUT 



COVERING 




AIR IN AIR IN 

a) DIREO: 



SMOKE 
OUT 




AIR IN SMOKE OUT 

b) INPIREET or REVERSED 



TYPES OF DRAFT SYSTEMS IN A CHARCOAL KILN 




ZONE or 
FRONT 



a) RECTANGULAR EARTH^COVERED KILN 




Attachment 9-3 
\ Page 4 



3 pm 



6pn 



A I* l*K ( i X I MAI K KK ACT I ON OK Kl LN * S 
HULK VOCOMEeiLCEU WITH 
CHAKCC DURING RUN 




ypro i2pm yam Sam 
lime (Hours of Day) 



500- 



^OO " 



3 JOO ^ 



AVLRAlit ATMOSPHtRt: TEMPtKATOKE 
IN A WORKING CHAKGOAL KILN KOK 
A COMPLEtE OPERATIONAC CtCCE 




jpm bpn, ^pm I^pm iun. bum 9anf 12m 3pm bpm «^pm l^pn. i^.m bam vam 

iiiiio Uiouri ol the Uiiy; 
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Session 10, Fiay 2 



JU-LN DESIGN 



Total Time: 
Objectives: 

Materials: 
Procedares : 



1 hour, 15 minutes 

* To develop a complete kiln design plan 



* To present and discuss kiln designs with others 
in the g r b U p 

Newsprint, felt-tip pens,, pencils or pens, paoer. 
Step]. ( 5 m i ri U t e s ) 

Briefly explain the session objectives. 

S t e p 2 . (10 minutes) 

Outline the prdcedur*-^ for developing kiln designs. 



Trainer Notes 



Explain that participants will d i v i de i n t o qr ou ps o f t h r ee o r 
four and develop, ih wr i t i rig , a ki 1 n design plan ;vhich 
includes the following components: 

- a list of design criteria 

- a 1 i st of necessary mate i 
-ali St ofnecessary tools 
-anestimatedcost 

- asketchdrdrawingofthedesign 

stress the iniDortance of beginning the design process by 
i dent i f y i ng der, gn cr i ter i a . '; 

Suggest that one way to develop a design is to have each 
member of the work group sket;h as mar.y kiln designs as 
possibl. on notebook pcper , then ch> se one sketch which 
best meets the group's critria. . 

Remind oarticipants that they w i 1 1 h a ve tin 1 y two hr^urs to 
ronstruct and fire their kiVjs, so ^l,e d es i g ns s hq u 1 d no t 
be too complex or difficuV: cohsi.rUct. Also^ mention 
chat on Day 3, there will be amp 1 e d p po rt un i ty to mod i f y 
and re-design the kilns hased oh the experience of th 
f i ; s t run. 

Point out that each gro"P will present and e)<plain its 
des i gnwhenth ey are f^"riished. 
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Session ?0i Day 2 
Page 2 



S t e p 3 . ( 2 5 rti i h U t e s j 

Ha ve_ the part icl'p ants form their work groups ari'i 
develop their kiln design plans. 

Trainer Notes 



Ci rc ul a te_ among the groups arid offer a s s i s t a rice a ri d sUggestibris 
Be careful ribt to force yoUr ideas ori them. Offer sUjDpbrt arid 
ericbUragemeri t in the fbrm of sUggestibris. 



Step4. (3DmiriUtes) 

Recoriverie the grbUps arid f; ave them preserit their 
desigri plaris. 



Tra iner No tes 



As each grbup is preseritirig its design, ask other participants 
tb prbvide sUggestibris for improving feasibility, completeness 
a ri fi / b r s i m r 1 i c i t y • 



Step 5. (5 i;nnu^t*s) 

Briefly reyisw the session and expluin that in th e^^^ 
next session, particind. ts will construct, load, anti 
fire f e kilns !:hey have designed. 
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S e s s 1 G ri 11, Day u 



KPN eONSTRUeTiSN 



T 6 1 c; 1 Time: 2 hours 

Cbjectivcs: * To construe l minialure kilns based on design plans 

* To load, firei and sealriiiriiature kilns 

* To discuss problem-sd 1 V i rig . techh i ques used by 
work groups duririg the design arid coristructibri 
activities. 

Pe sources: A sample kiln (for de,.ioh s t ra t i ori purposes). 

Materials: Maeht'^tes, saws and prunirig shears (if available), 

wood for ma k i n g _ch a r c 0 a 1 ^see Session 5), hoes, 
$hoveVs, large forks arid spooris* assorted sizes arid ; 
^engto of metal pipe, tiri caris, 20 liter buckets, 
assorted metal wbrk-ng tbclSi wir^, sheet metal, 20 
liter -"aps, 1 square meter bf clay, 1 square meter 
of s " ; - \* ^ . « 1 large buckets of v^fater, a supply 
of s ' 1 ^ 'it, g r e e ri o r g a ri i c matter. 



1 ra i ri er No tes 



^This list in-'l.jdes t h o s e ih a t e r i a 1 s ccnsidered essential in 
carrying but activities irivblved in constructing, loading,| 

firing, monitoririg arid extracting the kilns. 



"rainer Notes 



This ses s i bn will require pre pa r c t i on . 1 1 wi 1 1 be neces s a ry 
to construct a s amp 1 e , m ^ n i ^ c k i 1 n 1 0 sjrve as a basis 
for (it aonstra t i rig , 1 bad i ng , and f ir ing^ ( ^ec Steps 3 and 6) • 
It is recommended that thi s s a mp 1 e k i 1 n be a ^CAS AMANG E ty pe , 
since it r e p r e s e ri t s : b a s i c v a r i a t i o n o f t h e r a d i 1 1 o n a 1 
kilri and employs al. the basic design features of a charcoal 
kiln. 

The kiln s . te should.be made r^dy by having all the neces- 
sary cdristruction equipment available, ; by making s^i^e the 
appro, ^ijte fire precaution measures hn ^ feen taken. 

;d save time later in the evening, it is sugcitste(? th^^ the 
materials and resources for the nightwatch activity (see 
Sesiion 12) be brought to the iln site as well. 



S t e p 1 . ( 5 ii 1 n a t e s ) 

Briefly e x n ' ' ^ the objective^ - f t ii ^ session 
and out:...c th- proce'ur . 

< t oh '? , f in ITM ' i t PS 1 _ 

j-'ave the pa r t i c i pa n l s f b rm. t h e i r work groups and 

construct mir* ^Jre kilris based bri the design plans 
developed in che previous sesSibri. 
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Session 11, I3ay 2 
Page ? 



Trainer Notes ^ 

Lxplain that ''construction" involves g therit.j the necessary 
mater ialsandsetting up tlie kiln site to the point of 
beiny ready to fire the kilns. 

keep in touch with how the groups are proceeding, taking 
time tooffer suggestions, demonstrate the proper use of 
tools, etc. 

Ask euzh t^.oup t: :;e yoj when the v are ready co load 

their kilns. 



Step 3. (15 m'?ijutes) 

When the work groups h-^ve completed construction of 
their kilns, demonstrate proper loadSng and covering 
techniques on the sample kiln, 

Tra i ne r No tes 



As you are loading the simple kiln, 1t is important l-^ 
demons tr.i^G and explain t^.e Itol lowing techniques: 

-woodpiacement 

- filling and packing minimize internal air clrafcs 

- construction of ^i ring point 

- covering w i t earth and vegetation 

\,' 

; mul a ce d i sc u ss i on by a s k i n g pa rt i c i pa n ts S:o expl a i n the 
reidtion of each Lechhique io heat transfer and draft 
f) r i n c i p 1 p s - 



Ask that.twc or 
you c omp ' e ^ p ^ ■ 



of the participantsvolunteer tohelp 
rig and covering of the sample kiln. 



Step 4 ( ^ 0 i n u t e s ) 

Have h workgroups s^e t u rn t o t h e i r k i 1 n s i t e s a n d 
coi ' ete ''re loadinij and covering of their kilns. 



Trainer Notes 



Circulate di" nn the w^- groups and offer suggestions and 
guidance vvheri necessary. 



St^ 5 . ( V5 mi nu tes ) 

AsT the work group? to gath'^ aruund t h - . ,ip > 

'n 1 n and observf as you demoi t»-ate proper fi- nd 

t e c h n i q u r s . 
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Sess ion 1 1 i Day 2 
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Trainer Notes 



* Take a few mihUtes at this timis to review the basic fire 
precaution procedures explained in Session 4^ "Introduction 
to Car bori i za t i on . " 

* I n demons t ra t i hg firing tischniques, be sure to stress the 
f o 1 1 ow 1 ri g : 

- the use fo coals from an external fire 

- packing coals into firing chamber 

- h i s mbk e volume as signal to seal kilns 

* Stimulate d i s c u s s i d ri • by asking pa r t i ci pa n t s t o e x p 1 a i n t he 

relation uf.each technique to such principles as heat transfer 
draft, and fire safety. 



Step 6. ( 1 5 minutes ) 

Have the work groups return to their kiln sites 
arid fire their kilns. 
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Tra i ner No tes 



As one grbun rornpletes the f r i n g of their kiln, have them 
provide assi runce tc an^ other gro^ups that may be exper- 
i e n c i r. q d i f ^ ' ; r u 1 1 i e s . 



7. (ISminutes) 
When c 1 thr^ : 1 ns are fired and ^ . i rig , 
reconvene the group and discuss tr.e p.bblertl- 
bolving techniques used by each work irdUp during 
uhe design and construct ibri prbce^seo, 

Tr^. ine; Nbtes 



A'sk parti v.i pants to give examples bf sbme of the difficulties 
they have exper i encrd as develbrnTieri : workers in working with 
group^j and communicating new tc hriical concepts to host 
country individuals. Ask them tb v^oiMpare t he se e x amp 1 e s to 
experiences thev had working w th their work group during 
the ci sign and jnst ruction a vilies 



1 



S t 1 d ::e ,c u s s i o n 



king the following questioi^: 



- Was ^ hcre i particular pattern to the p r o b 1 em- s o 1 v : t g 
technioue?^ used by vc:*" qrbup? 

- whai was the most c ^-i a 1 1 eri g i h g phase of the aftern 
acbi,/iciesro yourgrbUp? 

th"'*';^ ^H^re wo''ld Hp c;irni1ar problems Iri working 
tfj/hoTt co^Jntry^ in^ If nbt, how wcUld they 

be c'ifferent? 



1^0 h 1 1 ri ued 



Ssss 1 bh 11, Day 2 
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Trainer Nbtes/ebhtihaed 



What coald be done to improve yoar working styles with one 
another? With host eooritry individuals? 



Step 8 . (5 minutes) 

eonc^dde the session by reminding participants 

that che kiln activities will be continuing 

into the night; 



Trainer Notes 



Explain that burning kilns must be contii^.f.lly monitored 
that night vigils are a common aspect of the lifo of a 
charcoal maker. 



a nd 
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Session 12, Bay ? 



NiGH^MftTCH: MhillT6R!NG ANB EXTKACTIDN 
Total Time: 8 hovrt ( a p s x i rrid 1 9 1 y ) 
Objectives: 



Ma ter i a 1 s 



* To identify signs which indicate that kilns ajt- 
f d h e 1 1 0 n i n g properly 

* To identify signs which indicate that kilns arr- 
' unc 1 1 bh i ri g pbbrl y 

!(^ -pair malfurictioriirig kilns 

* To discass the potential health and safety hazards 
associ ate'd wi t^h ki 1 ris 

* To extract a kiln 

Tg i den c i fy grades of charcoal 

(see "Materials" for "Kilh Colls truct i on " , Session 11) 
as desired--tents, .sleeping bags, mosquito repellant, 
candles, lanterns, flashlights, ingredie.its and 
utensils for preparing a meal, coffee, tea, music. 

Trainer- Notes -- . 



The nightwat-ti activity will cdritiriUe u n t i 1 t he k i 1 ns ha v e 
h:?,?n extracted. It is estimatiBd that Ti ri n g the ki 1 ns at 
6 PM w'i.l a.Iovv them tb_ be ready for extraction at 
a p p r 0 y i m 1 1 e 1 y 1 c r 2 AM ^ 

An appropriate informal a tmds phe re^ s ho u 1 d be establis|ied for 
this activity. It is recommended:' 

- that participants set Up p'^o te c t i on f r oni t h e e 1 eiii?n t s ( i .e . , 
tents, s'leepihg bags, mosquito r :^ I 1 an t ) 

- that there is / n a it^ p 1 e s u p p - > o f iight '"ources ( > .e .i, f 1 ash- 
lightSi lariters, candles, eCc.) 



- that i\ dinner be prepared on an open fire or using cnarcba 
cookers 

- that there be roffe^ or tea, and .^sic rl va i 1 a b 1 p f o r 

the later hours when ^ e n t h u s i ^ s m and .energy may be 'vahihg. 



This session i designed to allow for r om3 "s dera b I e latitude 
in timing anf". eJ.ocutinn, depending on individual trainer, 
styles and thp ;;eeds f t he participants . Tt i recommeritaed 
that th.- truincr remair; sensitive to the grb»:p's need for 
both rest and st insulation. For example: 

- Part 1, "Monttoring and Troubl e-Shooti hg" shoul d occur in 
an ongoing fash^'on as problems or indications arise. 



erJc 
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Trainer Nbtes/Cdritiriued 



Part 2, "Health and Safetj Factors'^' can occur at a time wheri 
the groap seem'^ to need some stimulatibh perhaps late in 
the night). 

Part 3, "K,i In Extraeti oh" wi 11 heed to o.. ^ur as a final 
ac ivity whenever the Rilhs are ready to be disassembled. 



PART -1 : 
Total Time: 
Procedu res : 
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mN-IJORINo ANB TRBljBLE-SHDDTING 
^Continuous throughout the 8-hour period. 

Stepl, - __* 

Circulate among the kiln sites arid discussex ample s 

of I Ins which appear to be f u ric t i ori i ri g well. 

T r a i n e r N b t e s 



Invite pd r c i c 1 pa nt s to gather around the kiln arid explain 
why it seems to be fonctioriirig well. 

Stimulate discussion and dialogue by asking: 

- How do we know that this kilri is functioning well? 

- What indications are present? 

- Wha' .5 i^appenirig irisicle th^ kiln? 

For edc- -In, it is important to discuss: 
-movenientofthe Front 

- the draft by stem 

- color, smell, arid volume of smoke 



Step2." 

Circulate among the kiln sites and discuss examples 
of kilns which appear to be funct'oning [-obrly. 



Tra i ner No tes 



Irivite participants to gather around the kilri arid explain 
why it seems to be functioning poorly. 

Stimulate discuosiui, and participation '-y asking: 

^. How do we know this kiln is f u n : - i o ni ii pborlv? 

- What indications are p ^ e s e ri t ? 

- ' nat can be done tr repair it? 

Con t i nued - 
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Trainer Ndtes/edhtihued 



Some cbmmdn malfunctions wh i c h ' s ho u 1 d be dlscassed include: 

- poordraft - firesdyingout 

- holes - irregular front progression. 

it is important that each work group take the necessary steps 

to repair their kilnSi Offer suggestions whenever necessary, 

bu* try to rely heavily on the group's p ro b 1 em- sol v i ng 
abilities. 



PART g : 
Total Time 



Procedures : 



HEALTH ANB SAFETY FAeTORS 
1 hour (approximately) 
S tep 1 > (45 nil nu tes ) 

6uide the part icipantsdnat our of each kiln and 
discuss the potential health and safety dangers of 
each des i gn . 



Tra i h e r Notes 



Mention that, to some degree, all kilns are potentially 
dangerouo, to'. h to those whq build them and tc by stand ers. 

Stimulaie discussion by a king the fdllcwing questions: 

- What are some of the rr.bst dangerous aspiects of this design? 

- Who might be most affected by these dangers? (i.e., 
ahiiTials', by-stariders^ the cha coal makers, etc.) \^ 

- What could be done to i mi hi s h t he potential health and. 
safety hazards represented by this kiln"^ 

Sdnie cdmmdn healtn and safety f?ictDrs to be discussed 
include: 



- smoke i n h a 1 a t i o rv 

- open, vents 



bLirns from hot metal 



sides ca^ 



1 n 



Step 2. (15 minutes) 

Conclude the tour by asking the participants te 
Su'^nariz? the major health hazards associated 
w i t h k i 1 n s . 



EKLC 
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PART '3 



Total Time 
Procedures 



CHARCOAL EXTRACTION 

2 hours (approximately) 



EKLC 



step 1 (15 minutes) 

- len the f i r s t ■ M n a ppea rs ready to pu11^ 
invite the par t c i p a ntsto gatheraround itand 
discusssigns wKch indicate that the kilns should 
be di Sdssembl - 

'- u i ner ^otes _ _ 



* Stimulate discussion ^nd ^)art jipation by asking: 

- How do we know this i is ready to pull? 

- What indications are present? 

* Some common indications which should be discussed include 

- completion of front progression 

- cooling of the kiln 



absence or reduetiori of smoke 
coals visible through vents 



Steo 2. (10 minutes) 

BrT fly fxpla the basic procedures for char:oal 
3x: artion an answer questions from the gr'oup. 



Trainer Nc'ces 







i nc 1 -de 


the fol 


- clear 


an area 


sprea 


d the c h 


• Open 


t he kiln 


thee 


h a r c 0 a 1 



- W.atch for b u r n i h § co a v ^ nd t i n g u i s h t hem with loose 
soil. (Be careful hot to bi;ry the charcoa". :) 

- Keep the pulling=and d r a g g i n g j f t he charcoal to a minimum 
siriceit fragments easily when hot. 

'r 

- Stack charcoal in concentric windrows after it has 
cooled. 



Lea. e paths between each wi ndrow to pre vent ualkinj on 
the charcoal and to act as firebreaks; 



Continued 
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iher Nbtes/CdhtiliUed 



The design of some metal k i 1 h s _ re q u i r es that dll the 
charcoal be re moved atDrice. In thesecasesit may be 
necessary to open the kilns and cool themwith a spray 
of water before disasse'^blirig. This shdu"!d be done drily 
in special circumstances o'nce wetting the charcdal 
reduces its quality; 



Step 3 , ( 2 D m i n u t e s ) 

Ask the work group to pull their kilris while 
the other par t i c i pa ri ts d bs er ve. the prdces s . 



Trainer Notes 



Offer suggestions and advice whenever necessary. 

Remind the group that they are working with miniatures and 

that the larger scaie of full-sized .vilns would necessitate 

a strict adherence tr the basic extraction pfr'Ocedur«s . 



Step, 4, _(15 minutes) 

As each layer is bei rig extracted f o.ii the ki l n , 

identify arid dlscLSs'^ the v ar i ous gra des of charcoal 
f 0 u ri d i ri t ^ . e k i 1 el . 

T r a i r e r i>l o t e s - _^ 

Stimulate discus:iidri by asr.:--^; 

- Approximately what perceia : v wo - :s completely 
car bdri 1 zed 1 

- W^at happened to<>cause so me of the wood to only partially 
carbdriize? 

Some impdrtarit points which should be ' rought out in this 
o i c u s s i d ri i r cl u d e : 

- the imporlance c »' re-coverirjg earth kilns 

- the cai'^:^s Df ash spotr 
• the causes of hrandf; 

'Step 5, (60 minutes) 

As*; tMG participants to. return to their wdrk groups 
and pnll their k'l Ins when the carbdrii za t^i ^ri is 
conip i «Dt e . 



EKLC 
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Trainer Notes 



* Each of the kilns will be ready to be d1 s a s s emb ) f?d at dif- 
ferent tinfes. If the work groups seem to be getting 
extremelytired^ itis recommended thatthey go ahead arid 
extract t he _ c h a rcb a 1 ^ e ve ri though all the wood inside may 
ri 0 1 be completely carbonized. 

* Explain that bn the next afterhdoh, therie will be a review 
ofthe entire kiln cb ri s t ru c t i d ri a c t i v i ty arid that ample time 
will be provided for participarits to examiriie thieir charcoal 

a ri d a s k qu es t i b ri s - 

■_ . _ _ . . - , - - : .... .1 

* Be f b r e d i s pe r s i ri g f 0 r the ri i g h t ^ make s U r ie that charcoal is 
stacked apprbpri ately for cbdl i rig arid that there is rid dariger 
of fire from ^riy bf the disassembled kilris. 



Session 13, Day 3 



REVIEW AND RE^nESiGN KllHS 



Total Time 
Objectives 



Materials : 



14 

* To review the kiln const rUct i oh activities from 
the p rev i ou s day 

________ ■■ i 

* Todevelopa modified kiln design 

* loevaluatetHe effectiveness of problem- 
solving tie c h h i q U e s Used by w o r^k groups. 

Newsprint, f'elt-tip pens^ pencils or pens, notebook 
paper, ! 

Trainer Notes — 



* Thiisessionrequires some preparation, Write onnewsprint 
the' "Outline of t he Des 1 gh Process " i n Step 2 , and the 
••9tJ;tline of tho Re-desigh Process" in Step 4. 



Proc^dores : 



Step 1. (5 minutes) 

Explain the objectives of the session and briefly 
outline the proced'jres . 



Trainer Notes 



* Lxplaih that the purpose of the fiVst objective is to allow 

participants the onportanity to clarify, summarize arid 

assess the kiln design and construction activities from 
the p re VI 0 us night. 



Step 2^ (5 minutes) r __ 

Post and explain a basic overview or t:e design 

process . 



Trairier Notes 



* Post the following list on riewspririt: 

E<;tabl i sh Cri teria 
P r i 0 r i t i 2 e C r i t e r i a 
Develop_Des^'gri Proposals 
Select Design 
Construct 
Test " 

^ fxplain that thfs""l i st represents a genera 1 step-by^-step 
cutl 1 ne of the desigri process that can be applied to any 
teehnicaldevice. 



ERLC 
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S t e p 3 ^ ( 1 0 m i n u t s ) 

Askparticipantsto give anexample for each step 
in the design process from tHeir experience 
designing their kilns. 



Trainer Notes 



Ask pa rt 1 e 1 pa n t s 1 0 i dent i fy t he exampl es , record them on 
the posted newsprint beside each corresponding step in the 
des i gn process outline. 



Step 4. '10 minutes) 

Post and explain a basic overview of the re-design 
process . 



Trainer Notes 



Post the following list oh newsprint: 



■3^£vjJ.iLaJ: e Results (based on criteria) 
b d i f y C r i t e r i a (if necessary) 
e- De s i gn 
Re-Cbhstruct 
-Test 

* Point out thit rib desigri is c bmp 1 e t e u n t i 1 it has been tested 
and re-tested\^rid that every new design requires re-design 
and re-construstion. 

* Explain thattheremal rider bf this day aridalloftomorrow 
willbedevoted to carrying out the steps involved in the 
re-design process. 



Step 5 . ( 40 minutes j 

H a V e t h e p a r t i c i p a n t s f 0 r m their b r i g i ri a 1 w o r k groups 
and develop a modified design of their kilris. 



Trainer Notes 



Explain that each work groupshqutd evaluate the results bf 
theirklln in view of their original criteria and any addi- 
tional factors of which they are now aware. 

Ask that e a c h g r 0 u p prepare a modified criteria list and a 
riew desigri drawing. 

Suggest that new designs include such cons i derat i ohs as: 

- improved health and safety precautions 

- more atteritibri tb factbrs block ing/erihancing cultural 
acceptability 

^ C b ri 1 1 ri u e d 
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- improvements in ea - r>f unstruction 

- increased efficiency 

' more effective firini - m'^s 

- emphasis on use of speci f" - -*ond types to produce desired 
d en s i ty 0 1^' c har coa 1 

- improvements in draft system? to ensure more even heating 
and front movement 



- specific applicability their work sites 

- more ease of Unloading and rolling charcoal 

- availability of construction .materials 

Circulate among the groups a ' provi^de any necessary sugges- 
tions for improving f ea s i b i 1 • 1 comp leteness, and 
simplicity of the new desigr^. 



Step 6. (19 minutes) 

Reconvene the work rroups and ask participants if 
there are any final technical points to be clarified 
before moving into the Lhstroctidn and testing of 
the hew kiln designs. 

T r a i ri e r N 0 t e s 



specific technical issues or factj which were not 
adeqUately reviewed and stressed as u rt?sult of the re-desigh 
work should be clarified at this po^nt. 



S t e p 7 . ( 1 0 m i ri U t e s ) 

Conclude by asking participarits to briefly evaluate 
the ef feet ivehessof the problem-sdlvihg techniques 
used by their work groups to this point. 

Trainer Notes 



St imul a te d i scuss i on and dialogue among the participants by 
asking the following questions: 

- Bo you feel that your g r o u p * s a b i 1 i ty to work together 
to solve problems has improved? How? 



What recommendations would you make to improve the 
effectiveness of your work group? 
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CnNSTRUCTlQN AND TESTING 0F SEGiDND KItN 



Total Time 
Objectives 



Materials 



12^ hours (approximately) 

* To construct a modified^ second kiln 

* To test a modified, second Rilri 

* To practice working independently 

{ See !^a t er i a 1 s listed for Se^s bri 11^ "Kiln 
C d h s t r u c t i 0 ri " ) 

Trainer Notes 



Preparation required for .this session involves: 

- setting Up the materials necessary for cd h s tr u c t ^' n g ^ 1 oa d i ng , 
firing, covering, monitdring, and iextractillg a st-Ohd set 

d I m i n T a t U r iB kilns-, and 

- preparing dn newsprint an outline of the schiBduliB fdr 0. ys 
3 and 4 ( see Step 2) . 



Prdcedures 



S t e d 1 . ( 1 9 m i n u t iB s ) 

Explain thiB session obJiBCtives and briefly review 
the procedures . 

Trainer Notes 



Explain that the time for constructing, loading, covering, 
firing, monitoring, and extracting the second kiln will vary 
according to the relative efficiency of the designs developed 
duringtheprevioussession. 

Stress that constructing asecond, improved kilriis an oppor- 
tunity for ihdependentwbrk, creative prbblem-sblvirig, arid the 
application of charcbal makirig pririciples learned to date. 

C 1 a r i f y t h a t t he t r a i ne r * s r b 1 e d U r i ri g this period will be td 
keep in tbuchwiththe wdrk grdUps, demdhstrate the Usedf 
tbbls and equipment, make sUggestidhs, arid answer qUestidhs 
a s needed . 



Step 2. (20 minutes j 

P d s t , e X p 1 a i II a n d f i n a 1 i 2 e the schedule for 
Days 3 a ild 4 . 

Trainer Notes — 



Pdst the fdlldwing schedi ^ outline on newsprint: 
Continued 



ERLC 
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Trainer Notes/Continued 





Day 3 


Da y ^ 














cn 
c: 


Firing 


AM 




nig: 
otii i 


Introduction toPresen- 






•!- O 
O CO 


t a t i 0 n s ( h o u »^ ) 


p M 


CbhstrUctibn 
Loading 


-M i 
•.^ CD 

O J3 

o 

^> 


Kiln Application & I nr 
vat ion (1 hour) 

Extracting (cooling) 

f 



It^is important to point out that the work groups should effec- 
1 0 e I y prioritize their time so their kilns will be 
covered and ready to fire in the time remaining on Day 3, 

If one or more of _the groups has not completed its kiln 
up to the point of firing by the end of Day 3, explain that 
they may choose to either continue working or leave the work 
Until the following day. The key factor in deciding which 
dptidri tb choose, is that the kilns should be fired by no 
later than 8:30 AM on Day 4 to allow for sufficient burn 
t i ;n e before e x t r a c t- i b ri . 

Explain that the majbrity bf Day 4willbe for independent 
work in firing, mbriit bring, arid extractirig the secbrid kilns, 

Askthe participarits tbdetermirie thespecific times that they 
would like for Session 15, " I ri troduct i bri tb P re s e ri t a t i b ri s " 
andSession 16, "KilnAppli cation and Iriribvatibri" tbbccUr. 
L X p 1 a i n t h a t a p p ro X i ma t e 1 y hour will be needed for Session 
15, and that approximately 1 *4 hours wijNbe needed for 
Session 16. Recommend that Session 15 occur early in the 
day so as to allow ample opportunity to think about and p,lari 
tfio presentations on Day 5. 



St 3^ (12 hours ) 

Have the participants form their work groups and 
beginworking. 



Trair.er Notes 



Remind participants that they will be working independently 
f 0 the remainder of Days 3 and 4. 

T h r 0 u g h b u t t h e construction arid t e s t i ri g period, b c c a s i o ri a 1 1 y 
remind_participarits of hbw mariy hours remain and what tasks 
are left tb beaccbmplished. Ericburageparticiparits tb 
fbcUs bri esseritial tasks arid tb divide them ambng-grbup 
members tb help speed up the prbcess. ^ 

C b ri t i ri U e d 
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Trainer N d t e s / C b li t i h u e d 



Fir« precautions are _ an essential aspectbf any kilri 
operation. Keep in tdUch with eac H vybrk .group and point 
out, whenever necessary^" any potential fire hazards. 



ERIC 
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Session 15 ^ Day 4 



JNTRODUCTION TO PRES ENT AT I BNS 
Total time: . 30 minutes 

Objectives:' * To discuss this objectives, arid format of tomorrow's 

session, "Presentatibri of Kilris." 

* To identify w h a t i ri f o r ma t i dri should be included 
in the presentations. 



Materials: Newsprint arid felt- tip peri! 



Trairier Notes 



this introduction shbuld^pccur early in the morning on Day 4 to 
allow the part i cipant_s ampl e preparation time for their presenta- 
tions scheduled for Day 5. , 



Procedures: Step 1, (10 miriutesj V 

Preserit the session's ob j ec t i ves a n d give an overview 
of tomorrow's session, " P res e n t a t i o of Kilns." 



Trainer Notes 



* The overview should Include the following points: j 

- The presentations will serve as a basic summary and review 
of the entire kiln design and construct i on process. 

- The presentations will provide a structured climatefbr 
the work groups to share their skills andexperierices iri 
cha r CO a 1 -ma k i ng . 

- part fcipantsj^ ill have the op 
skills in communicating newly 

- Each presentation, including 
should last approximately 2U 
of course, be adjusted to sui 
in the program . ) 

- Two hours of pre para tibri time 
morning before the preseritatibri s es s i o n . H owe ve r , par- 
ticipants are encouraged tb begin organi z i ng thei r ideas 
and informatiori as they work with their kilns. 

* The participants may be given the o p t i on o f a s k i n g t he res t 
of the group to rble-play, tl ur i n g t he i r p re s e n t a t i on , a 
parti cul ar a u d i e ri ce- ty pe (e . g . , _ tra d i t i ona 1 c h a r eoa 1 - ma ke r s , 
ih-cbuntry c bu ri t e r pa r t s , or fores try extens i o^n i sts ) . By 
allbwirig the participants freedom in defining their audience* 
you increase the pbteritial for variety and creativity in the 
presentat ibris . If ariy ro 1 e- p 1 ay s a re do ne , be sure the roles 
and situations are explained beforehand. 
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Step 2 . (15 mlhu tes ) _ 
Askt. he grouptbdevelbp 
hidtibh to be included in 

Trainer Notes 



If thejr'list appears too lengthy and et^nbitious for short 
p re s e h t a t 1 d h s i suggest where it may be pared down. 



Steps. (5 rri i n u^e s ) _ 
Ask the grbupif any further clarifications are 
heeded. Conclude by stressing the value of using 
a variety of cbmmuhicatibn techniques ahdcreating 
a climatebf grbup participation during the 
presentations 



a list bf essential irifor- 
each presentation- 
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k i lX^UU^ .LICATIO^f,ANb JNNOtATION 
utal Tinie: 1 hour, 15 minutes 



Object i V e s 



Resources : 



Ma t e r i d i s : 



* To apply experience i n k i 1 ri design and fuelwood 
use in a variety of situations 

* To discuss socio^-econonlic factdrs which' affect 
the feasibility and acceptability of kiln types 

* Attachment 16-A, "Design SitUdtidris" 

* Attachment 16-B, "Realities of Making Charcoal" 
As determined by participants. 




rier Notes 



This session is designed to give participants an opportunity 
to adapt and apply their k nowl edge_a nd experience in charcoal 
prdductidh td actual situations. These situations may be 
modified td make them more cdUrit ry- or project-specific. 

The entire activity cah be ddh'e at the wdrk site td accomodate 
oh -going kiln surveillance. 



Procedures : 



S t e p 1 . ( 5 m i n u t e s ) 

Explain the objectives and procedures. 



2. (lOminutiBs) 
Ask the participants to form 4 groups and give each 
group one of the situations froni Attachment 15 - A, 
"DesignSituations." Explain the task as described 
in the Trainer Notes. 

Trainer Notes 



Based on the i n f o r ma t 1 o n g i ve n i n the situations and the par- 
ti cipants'experience, each groupshould choose and/or design 
one or more kilns which wduld be best suited for use in that 
situation. 

In addition to kiln selection, each group shouldassess fuel- 
wood practices and the overall process of charcoal production 
as described in the situation and decide how other improve- 
ments, if anjfj' CO did be made. 

Each group will present their kiln designs and recommenda- 
tions to the lar^ge group. 



EKLC 



S t e p 3 ; ( 1 5 m i ri u t e s ) 

Have the desigri grbujis work through the situations 
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- — Trainer Notes — - 

The situations are purposefully sketchy to allow for maximurn 
creativity from participants. 

— . 4 

Step A . (25 minutes) 

Reconvene the groups, and ask each one tc describe 
the case and present their recommendations. 



Trainer Notes 



After each p re e n ta t i o n , 1 ow a few minutes for questions and 
comments from the group. If necessary, ca 1 1 t h e g ro u p * s 
attention to? any particularly. appropriate designs which have 
been overlooked. 



Step 5 . (10 m>i n u t e s ) 

Facilitate a shSrt discussion of the socio- 
economic factors which need to be considered in 
ch a rco 5 1 -ma k i ng s i t ua 1 1 on s . 

i Trainer Notes 



Askthe participants to give examples of any successes or 
failures in c h ar c o a 1 - ma k i n g they have heard of or seen in t'heir 
communities o r r e g i o n s . 



Step 5. (10 minutes) 

D 1 s t r i b u t e _ c 0 p i e s 0 f Attachment 1 6 - B ^ " H e a 1 i t i ^i's 
of Making Charcoal" and ask the group to review it. 

TraiherNotes 



Explain that the information provided in this A t ta c hme h t i s 
meant to serve as reference material and that it should be 
read thoroughly prior to Session 19, "Evaluating Charcoal 
Yields" on Day 6. 
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Attachment 1 6- A 



DES16N SITUATIONS 



S i t a a 1 1 0 n 1 



* Small sawmill on the outskirts of a med i dm- s i zed • town • 

* Mill-ends^ slab arid s a wd U s t a hd s to c k p i 1 e d first ahdlater burned. 
Some of the lumber s bccasibhally purchased by employees. 

* Some capital is available for general improvements and repairs. 

* Mill labor force i;. eludes skilled arid Unskilled workers. 

* Variety of "junk" items on the premises. \ 



* Mill tool shop has welding equipmiBnt. 
Situation 2 

* Fuel wood plantation in a s pa r s e I y- po pu 1 a t ed area. 

* Cleared land is planted on a lO-j^ear rotation. Same tracts 
are ready for harvest. 

* Additional natural forest is being cleared witli.llrge equipment 
(Caterpillars, etc.). To f ac i 1 i ta te i mmed i a te p 1 a n t i n g , 1 a r ge amounts 
of ungraded material from^ the clearing process are quickly wind- 
rowed a n d b u rne d , 

* Some capital is available for improvements and repairs. 

* Heavy equipment available { e . g . , G a t e r p i 1 1 a rs , graders, front-end 
loaders, trucks, chaihsaws, etc.). 

Si t u a t i 0 n ^ 

* Independent cha rcoa 1 -ma ker who works in the area aroand his village. 

* Money earned from charcoal accounts for 95% of his family income. 

* Markets his product in a large town 150 km, away. 

* Trdnspdrtatidn costs drastically reduce his profit. 

* Tools are old and few. 

$ i-jt u- a t-i 0,1- A 

* Traditional farmer in a populated, rural area. • 

* From _ c 1 oa ri ng his bush fallow to plants he has a sUddeh and large 
s u r p 1 u s 0 f w b 0 d . ^ , ^, 

* Almost all his labor time is spent tending his farm. 

* Owns a few, basic agricultural tools. 
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REALITIES OF MAK I ARCOAL 

by H . E . Booth : 

H. E, Bdpthis an authority on charcoal production. This article 
was_editeti from an FAO_paper he prepared for the United Nations 
Conference on New'arid Renewable Sources of^-En%rgy, Nairobi, 
AUgusti 1.981, and reprinted f rorrPUNAS YLVA, Vol • 33, No^ 13, Food 
• arid Agri c li J t ure Orga ri i za t i on ' 0 f the United Nations^ Rome, Italy. 



The_portable s tee 1 _ c ha rcba^ kiln consists of two ey 1 i ndr i ca 1 steel 
shells, a coriicallid and four chimneys. It has *been tried exten- 
sively iri charcoal prbduc.tibn throughout the >tforld for many years. 

Under SLiitable conditions, this kiln will make good charcoal . There 
are a number o f_ exampl es iri the developed world where it has been 
used successfully for many years producing eharco.al on a fairly 
small scale. In t He de ve lop i n g wor 1 d , hbweve r , where these kilns 
have been tried, it is usually fbund that after a period of time, 
there is areversibrito traditiorial methods such as the earth pit. 



Meariwhile^ the varibus kirids bf brickkilris have continued .to prodaee 
more arid mbre charcbal iri the develbpirig wbrld._ This may seem sur- 
prising when it is cbrisidered that the steel kilri appeared in Europe 
in its preserit fbrm mbre th a n_ 50 yea rs a gb . The reason for its 
failure iri the de vel bpi ng wbrl d is that is requires certain specific . 
cdriditibris which either af'e not preserit or cari be p rbV i ded o ri 1 y iri 
Uhecbriorric ways^ I ri Europe ^ bri the other harid^ these cbtiditioris are 
available^ arid thUs the steel k i Iri c b ri tiriUestb play a^ useful part 
in charcbal p r b d u c t i b ri . B r i e f 1 y * these c b ri d i t i b ri s are: 

- A high- price charcoal market. 



- Ready availability bf cheap steel arid cdrres pond i rig 
fabrication Srid repair facilities. 

- Ready a v a i 1 a b i 1 i ty o f transport- facilities, i.e., roads - 
and vehicles arid the means to process a nd ca rry sma 1 1 
quantities of 1 1 rr^ber a nd charcoal i n sc a 1 1 e re d locations 
using a mobile, highly skilled work force, 

- No shortage of investment and operating capital. 

The typical situation in a developing count ry is rather different. 
There, the traditional me t hod o f ma k i ng c h a rcoa 1 i s to carbonize 
the wood in pits dug in the ground or on the side of a hi 11, or 

to cover a pile of firewood with mud and ea rt h- - the s o- ca 1 1 ed 

earth-clamp, qr "P^rva"^ I n most cases , charcoa 1 making is carried 
out by people without any a cces s t o i n ve s tmen t capital. Such capital 
is indispensable; although it can, if necessary, be on a low level, 
involving people whose technological e^erience is limited. 
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A. higher level of technolorjy is available from portable steel 
or from kilns made of br i c and se t i n mud mortar. While bri 
^ kilnsare notmobile, theyranreadilybedismantledand rebui 
In either case, therehastpbpatransfer of technology. The 
imported steel kiln has the ad va n t a ge o f ma k i ng a whol e kiln 
.a va i 1 a b 1 e i ris t a n 1 1 y , but it requires back-up ma i ntenance such., 
s tee 1 - pi at e we 1 d i n g a nd he a vy s hce t-meta 1 wo r k i ng ca pa b j 1 i ty . 
are usually quite beyond the local .charcoal makers and have to 
provided on a state or cooperative level, usually as a loss op 

Brick kilns must the re fore be built. Build ingthemisa compa 
tively new technique requiring a s upp 1 y o f b r i c ks or the abili 
make s i mp 1 e d i rec t- f i red br i c ks from a sandy clay. Given thes 
prerequisites, maintenance of brick kilns is very simple. The 
V i r tu a 1 1 y i mmu ne 1 0 damage from local overheating, unlike stee 
kilns. The 0 n 1 y ma i n te na n ce no r ma 1 1 y needed i s t he pou r i ng o n 
mud slurry to seal cracks. Furthermore, when the kilns must b 
moved, say a few k i 1 ome ters away , they are simply dismantled a 
the bricks re-assembled at the new s i te . However , bri c k k i 1 ns 
..should be? used only in cases where frequent relocations are no 
be expected and where wood can be transported to the kiln. 

Some type of brick kilns have no stee] at all^ merely mud and 
Others, such as the Brazilian type , ha y e a r i n g o f f en c i n g wi ri 
provide tensile rei nforcement at the base of the cupola roof, 
brick kiln is^much larger than the steel one and hence, prociuci 
to ^twenty times wore charcoal at a single burn. Jhe brick kill 
doors, a fact that ma k es J oa d i n g a n d u n 1 oa d i n g s i mp 1 e , s i nee w! 
barrows, carts and sometimes conveyor rolls can be used. 

The steel kiln requires the wood the cha rcoa 1 to be;loaded and 
loaded over the top rim of the bottom section of the unit, a 1< 
and dusty un de r t a k i n g . The wood first has to be reduced to bl< 
^form, typically not bigger than 38 x 19 x 10 cm. Hence, chain: 
and complex block-splitting machines are needed to make wood pi 
tion practical. 3y contrast, b^oth earth pits and clamps and bi 
kilns can utilize large logs of" up to 50 em. diameter and V to 
meters in length. Typically, the wood is simply cut into jill( 
about 1.8 meters long. 

Two problems affect the steel kiln in particular. First, s'inci 
leaks occur easily at the ground line, hot/Spots can crop up di 
a burn, leading to buckling and collapse of sect i pns c f t he sh< 
This problem is reduced, but not eliminated, where the kiln is 
of fnoro costly hea t - re s i s t i n g s t ee 1 , Rot spots also occur witf 
brick kilns, but they do not damage the kiln, itself. The secdr 
special problem of steel kilns arises frbmits lowirisulaticri \ 
The action of rain and wind can cause the kiln walls to become 
cold. This slows down the exothermic decompps i t i on of the wooc 
near them. and results in an excessive production of party carbc 
wood known as "brands," Br^ick kilns, because of their greater 
and better insolation, are less susceptible. 
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Finally^ it should always be borne, in mind that the burning stage 
IS bhly one small ^ though essential ^ step in c h a r c6 a 1 p ro due t i o n . 
The more important steps are the harvesting and transport of the 
fuelwpodi arid the delivery arid distribution to market of the 
firiished charcoal. The 1 mpo rted s teel kiln gives an illusion of 
instant charcoal availability which tends to blur the vision of 
admiriistrators arid officials taking a good hard look at the real 
problems affectirig charcoal supply in a developing country. 



ADVANTAGES ^ND DISADVANTAGES 0F STEEL KILNS 
COMPARED TO OTHER TYPES 



FACTOR PORTABLE EARTH PIT BRICK KILN 

STEEL KILN 



Cost iri place ready 


5 ,000 




1 ,000-2 ,500 


to ruri (US$) 






. — 3 

Internal volume (m ) 


6.5 


8-30 


50-1 30 


Cycle time (days) 


3-4 


20-30 


9-25 


Ma i n tena nee 


skilled with 


simple 


simple 




workshop 




Hob i 1 i ty 


yes 


yes 


demo 1 i s h and 








rebuild 


1 1 f e (years ) 


1.5-4 




8-10 


Charcoal qua 1 i ty 


good 


fair 


good 


Typical yield (percent 


20 


15 


20 


weight basis) 








Ease of burning 


simple 


difficult 


simple 


Maximum size of fuel- 


30 X 5 X 5 


no limit 


200 X 3d X 3d 


wood (cm.) 








Performance in rainy 


good 


. poor 


g 0 o.d 


c 1 1 mat e 








Ability to tolerate "hot 


poor 


fa i r 


good 



spot" arid accidents 
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Pfi-£5-EJ^WA:^I^S- OF KILNS 



Total time 
bb ject i ves 

Material s : 
Procedure : 



2 hours 



* Top resent the completed kilns and results of the 
R i 1 n ri 



* T? P*^3Ctice commu n i c 3 1 i n g t ec hn i c a 1 concepts and 
information effectively 

As determined by the work groups 

Stepl.(5minutes) 

Review the objectives and format; 

Trainer Notes 



* Remi i the groups of the time limit and ask one of the par- 
•"icipants to serve as timekeefjer to fjrevent "run-overs." 



Step 2. (Ihour, 45 minutes) 

Have the groups give their presentations 

Trainer Notes 



A^. the end of each p re s e h ta t i on , a 1 1 o w a few minutes for feed 
back on the effectiveness of each. Ask the group to comment 
on : 

- c 1 a r i ty 

-seqUenceahdyariety 

- techrviques which promoted/inhibited group participation 
arid learriihg 

- w a y s t (D 1 m p r d V e 



Step 3 . (10 minutes) 

After the final presentation^ briefly discuss with 
the group any. problems they have encountered i n 
conveying technical concepts and ideas in a cross- 
cultural context. 
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BRIQUETTING : A PReS h EM> S 9fc V I rf G AeTiVITY 



Total Time 
Ob jec t i ve s 



Resources ; 



Ma te n' a 1 s 



4 hours 



* To identify the advantages and disadvantages of 
b r 1 q ti e 1 1 1 n g 

* To discuss the feasibility of small-scale 
b r i q u e 1 1 i n g 

* To' make briquettes 

* To practice group p r o b 1 em- s o 1 v i n g 

* Attachment 18-A, "Simple Techniques for Bio-Fuels" 

* Attachment 18-B, "BriQuetting as a Cottage Industry 
A Case Study" 

* Attachment 18-C, "Bamako Briquettes" 

* Attachment JB-D, "Binders for Charcoal Briquettes" 

Charcoal from the t ra i ri i h g k i 1 ris mortar and pestle, 
two r be k s i c bmme r c i a 1 grinder, etc^y for powdering 
charcoal i binders (see Attachment 18-D "Binders 
for Charcoal Briquettes"); fire, water, pots, and 
CO n ta i he rs f 0 r cooking and mixing^ materials for 
cons true ti oil of briqUetting presses (see Attachments 
"Bamako B r i q ue 1 1 e s " a rid "Simple Techriiques for 
Basic Bib-Fuels"); tbbls fbr cbristrUctibri bf the 
p res ses . 

Trainer Notes 



Listedaboveareanumberof possiblematerials for makirig 
briquettes. Joencourageresourcefulness and creativity , 
only itemswhich can be obtained locally should be provided 
for the activity. 



Pr oced a res : 



Step 1 . (5 minutes) 

Explain the objectives and briefly outline the 
p r Q e e d u r e s . 

S t e p 2 . ( 1 5 ra i h u t e s ) 

Distribute and have the partie ipahts read the 
Attachment IS-A^ "Simpre Techriiques fbr Bio-Fuels" 

S t e p 3 . ( 1 5 rri i ri U t fi s ) 

Ask the qrbup tb brairistbrm a list bf the pbssible 
advantages and disadvantages of charcoal briquettes 
based on the information in the article and their 
experieheei Record their respbrises bri riewspririt. 
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Trainer Notes 



Some advantages and disadvantages include: 



Ad vantages 

- can be made from a 9 cultural 
"wastes", e.g., powdery dust 
from kilns, small brush, 
coffee husks, peanut shells 

- can be made from soft woods 
unsuitable for regular 
charcoal 

- 30-40% extended burning time 
from increased density 



slower, steadier heat release 
from increased density 



easier to calculate amount of 
heat in a given number of 
briquettes 

more energy per weight and 
bulk in transport 

easytosell in small, 
standard lots 

custom design by mixing types 
of wood and additives 



Disadvaritdges 

- more expens i ve 

- manufacture requires more time, 
steps, and equipment 

- greater potential for increased 
?9stsand/or price-fixing by 
distributors 

- requ i res " bi g bus 1 ness " skills 
and techniques in production 
animarketing, e.g., stockpiling^ 
distributing, etc, 

- usually dependent on specialized 
market 

- high potential as export product; 
tech nolo gy couldbe abused, 
resulting in greater fuelwood 
shortages 

- briquettes are a nev? and un- 
familiar fuel form to many 
pebpl e 

- c ertai ri b 1 riders may be 
culturally rejected 

- binder may a food source 

- depehdihg dri the birider, 

briquette may need curirig or 
baking 



Step 4, (10 minutes) _ 

Distribute Attachmeritia-B,"Briquettirigas a Gbttage 
Industry: A C a s e S t udy " ^ a rid discuss the feasibility 
of village-level briquette mariufacture. 

Step 5 , { 1 0 m i riu t es ) _ _ 

Distribute Attachment 1 8- C » "Bamako Briquettes" and 
Attachrherit 18-D, "Binders for Charcoal Briquettes" 
arid cutlirie the br i quette-ma ki rig activity. 
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Explain the f d 1 1 b w i ri g : 



Trainer Notes 



The participants will form small work groups and make 
bri que ttlBS , 

The activity i s one b f p rb b 1 em- s o 1 v i ri g. Each group will 
have to design a method for crushing the charcoal, to select 
and prepare a bi hder , const ruct a press, and combine all 
the parts to make a finished product. 

The work groups vyill need to organize themselves efficiently 
to perform all of the tasks in the required time. 

The two resource attachments describe tj.e procedures 
involved in briquet te-ma king. 



Step 6, (2 hbursi 35 minutes) 

HaviB the work groups make briquettes 



Trainer Notes 



Move from group to group, prdvidirig input as requested, but avoid 
directing the p ro b 1 em- s o 1 v i n g task. 



Step 7. (30 minutes) * 

Reconvene the part ici pants , arid ask each group to 
demo n St ra te the i r br i quet t i n g method arid discuss 
its wor kabi 1 i ty , 



Trainer Notes 



Stimulate discussion by asking the groups to describe: 

- how they approached the task. 

- what problems were encountered with the grinder, binder^ 
press i etc . 

- how the p'^oblems were sblved 

- any sUggestibris fbr imprbving the method 

- potential applicatibri bf the method at their sites 
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SIMPbE TEeHNIQHES FOR 
BASIC BIO-FUELS 



by Jacek Jartczak 



Jace k Jancza k is a Pd 1 i s h eh§ i rieer . He wrote th is art i el e 
originally as an FAQ st udy for the Uhi ted Nat i bhs Con ferehce 
dri New arid Reriewable Sources df Energy^ Nairobi ^ August 1981. 

Simple fuel tech rid 1 dg i es fd r deve lop i rig countries are based on 
availrtble resdurces arid the "do it ydurse 1 f " pri rici pi e • While the 
todls for process i rig fuel may be mariufactured locally, what is needed 
is a well -organ 1 zed demdrist rat i dri arid trairiirig program ebveririg large 
areas df these cdtiritries. 

Althdljgh simple prdcess irig _i ricreases the heat value of bi b- res i dues 
Cdrisi derably i every kiriddf fuel calls fdr a specific type df stove 
or furnace td prdvide dptimal cdmbustidri. 

B r i q u e 1 1 i h g 

Neither wddd ridr agricultural wastes such as wddd dust^ sawdust arid 
cdffee husks cari be burried directly iri ddmestic stdves. They biirri 
wi t h di f f icul ty i prdduce cdris i derab 1 e smdke arid are urisuitable for 
cdokirig. The same is true df charcdal dust. 

brie df the best methods of handling such residues is by the aggldm- 
eration of small part i c les i ritd briquettes. There are twd priricipal 
methods of briquettirig, with or without a birider. Ddirig withdUt tHe 
binder is more cdriveriient, but it requires sophisticated arid cdstly 
presses and drying equipmerit, and is energy- i ntensi ve. 

Briquetting with a binder such as tar, pitch or asphalt calls fdr 
h i gh- pres su re industrial processes to produce briquettes from hard 
coal, coke dust and, to a j esser extent , coal dust. Such processes 
are a 1 so s o_p_h i s:tj_cs ted a nd expens i ve , a nd wh i 1 e t hey are not a ppr ^pri a te 
f 9r_^ j 1 1 ?g?? > might be very usefu 1 for cent ral or local govern- 

ment pro j act s , especially in countries having an abundance of wood 
and agricultural waste. 

For rural po pu 1 a t i ons , t he most suitable briquetting methods are 
those which are based on available waste and building materials. 
The manufacturing should be done in locally made hand-operated 
presses. The hand-made briquette is held together mainly by the 
binding material. Depending upon local availability, the most 
s u 1 ta bl e organic cbmbus t i b 1 e ma ter i a 1 s f br binding a re res i n , tar ^ 
animal manure, sewage mud (sludge), and fish wastes 

If eombastible binding materials are nbt available br the waste heeds 
ci stronger binding material as , f br instance, in th e eas e bf e ha reba 1 
dust, then it is necessary to apply hb h- cbmbus t i bl e binders such as 
sJinie, clay br mudi - 
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Although the he h- combust ible binder lowers the hcdt vdlue of tHc? 
b r i que ttc . hd increases the ash content, it dues nicilcc possible the 
use of iiNiterials which otherwise would be v j 1 ii r» 1 es s as fuel. 

Pre sses ^ 

Design varies from the simplest, technologically primitive home-made 
hand-presses to very advanced aatomatic unTts. Below i 's a simple 
hand-press wfiich can be manufactured by any village smith. The 
lower aril) of the press is fixer] to a wooden board . The pressure 
ranges from about 5 0 to 100 kg. per briquette, or 5 to 15 kg. /cm. 2, 
The briquettes produced are spherically shaped, preventing the 
fracture of edges which is a weak point in home-made briquettes. 

The materiajs Used are soaked newspaper or any waste paper. The 
addition of wood ash makes the balls harder and prolongs combustion. 
The briquettes are pressed into balls of about 5 cm^ in diameter^ 
and theweight of a dry briquette is aboutSO g. The 3ize of a 
briquette may vary, but larger balls are mo re d i f f i cul t to press. 
The cost of making one press would entail 3 to 4 man-hours and ltd 
2 kg. of iron.' The working time can be considerably reduced if a 
number of presses are manufactured together and work is well organized. 
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Another press which has been devel oped and tested consists of a 
square container in which waste is pressed by a screw similar to 
that 1 h a wi ne press . Pressure is up to 2 tons per briquettb or 
about 49 kg./Gm.2^ jhe rate of production, however ^ is slower than 
with the lever press. 

6bod results have been obtained by adapting these presses for bricks 
or earth blocks. They are now well known in developing countries 
under such names as " Ci nva- kam , " " Te r s ta r a in , " arid " Combus ta ram . " 

In Europe during World Kar I, screw-type bri que tte pres ses worked 
on the same principle as meat-cutting machines. They produced a 
conti nuous bri quet te mess for cutting i ri to s ec t i o ri s . The screw, 
press has much lower pressure than the piston press arid consequently 
has limited application for waste which ii easily corivertible into 
briquettes resistant to crumbling. 



Ad vanced i ndus t r i a 1 pres ses i ur wood a nd a g r i c u 1 1 u r a 1 waste exert 
much hjgher pressures ,rangi ng from 1^ 000 to 1 , 200 kg , /cm , ^ . At 
these pressures , the temperature i s very high. Both hi gh tempera tu re! 
and high p re s s u re de s t r oy t he e 1 a s t i c i ty o f the wood* makirig it 
possible to form the briquettes without a binder. 



Wa ste Preparat i on 

The firstoperati oh icommontoall briquette-making processes * is 
the chopping and/0 r g rind i ng of c om bu s t i b 1 e wa s t e . In s i mpl e v i 1 1 a ge 
technology, where the materials to be prepared are branches, twigs 
and straw, the best tool f o r c ho p pi n g i s a hatchet cr broad axe. 
For production on a large scale, d i f f e ren t t oo 1 s are required such 
as the straw chopper commonly used by European farmers. 

The second operation is the dryihg of the mai h combus 1 1 bl e ingredi.- 
ents. In a simple technology, drying should be performed without 
the use of fuel. The only real option, t he re f ore , i s na t ura 1 drying 
in wel 1- venti 1 aged places protected from raih. Such dryihg takes a 

long time, so the bas i c i ng red i e nts for bri quettihg should be 

prepared well in advance. 

Third comes the mixing of various kinds of waste arid bihdihg materials 
in order to produce the o p t i mum c o ns i s t ency and heat value. If used 
motor oil is available, it may be added to the waste, but, although 
it increases the heat value of the briquettes, it makes them crumbly. 

The fourth dperatidri is cbmp re s s i rig t he briquettes, and the fifth is 
dry.ing them iri bperi air^ urider shelter.. Deperidirig upbn the biridirig 
material and drying coriditibriSi it will take between a few and 
several mo nt h s to pro due e dry b r i q u et t e s . Dry i rig s i g ri i f i c a ri t ]y 
increasestheheat value of the briquettes arid thu5_saves fuel. 
They should therefore be produced well iri advarice of iriterided use. 
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New Types of Fuel 



new 



Experience has shown that the successful i mo 1 eme n t a t i on of 
technica 1 projects depends on s oc i o- cu 1 tura 1 . historical and 
economic factors as well as on purely technical ones. Many projects 
involving o b v i ous te c h n i ea 1 improverpents have failed because the 
non- techhi cail factors were neglected. 

When starting a new project, preliminary work oh organization and 
researcti is essential before proceeding with t e ch ri i c a 1 , des i gn Th^ 
most effective way of achieving success is to assess the situation 
from several viewpoints. 

Oh the basis of this inquiry, targets for the promotion of new 
fuels should be established. Costly and time-consuming surveys are 
not necessary , The environmental aspects should also be taken into 
cons iderat lon^because the combustion of biomass waste in stoves 
eliminates one of the important elements in the ecological chain 
Under normal conditions, biomass waste is recirculated to the soil 



If this delicate equilibriam is broken, the consequences may be 
observed in decreasing productivity of the soil and, in extreme con- 
ditions, in its desertification. 

Owing to the interdependence of fuel and stoves, it is recommended 
that stove and fuel improvement programs be undertaken concurrently. 
A combined program might consist of improvements to existing stove 
designs and fuel types to suit local cooking practices, and the 
design and construction of new stove models, together with the ihtrd- 
duction of hew types of fuel. 

New briquettes s hbu 1 d be_ tes ted . This is the only way to collect 
and compare the technical data of the various options available 
locally. 

Field testing should be applied, both to develop or improve new 
fuels and to ana 1 yze thei r hea t values . groups of people from 
di f fe ren t backgrounds could be organized. to i n ves t i ga te » promote , 
and later use the fuel s i h the i r households on an experimental 
Basis. They should be i nvi ted to carry out further investigation 
on the composition of locally available biomass waste for briquettinq 
and binding materials. 

in most de ye 1 o p i n g co u n t r i es , there a r e cb hs i de rab 1 s quantities of 
biomass waste which could be processed by -means of agglomeration 
and dehsification. The best results are us ua 1 ly ach i eved if several 
kinds of material are mixed with a binder. The heat valueof well- 
dried, compressed bio- fue 1 waste is similar to that of fuelwood. 
However, the uncontrolled use of biomass waste could have adverse 
ecol ogi cal consequences oh the soil, such as reduced fertility, 
eareful evaluation of how much and which biomass can be used as fuel 
in specific regions should be undertaken ahd monitored by competent 
officials. 
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TaMa 1. IGNIf ION r£MP£MAY UnCS 0( 
SOliO MATEniAlS 




Ignition 
l«mp«ra: 
lura i'Cj 




LIgnlii duft 


ISCklTO 


Hard coal duti 


1 50-270 


Cofca from ilgnlta coal 


3(XM00 


Cok» from hard coal 


330-700 


CrapMta 


70O4M 


Charcoal (aohl 


230-300 


Charcoal (hard) 


90(MSO 


P«at 


200450 


Pap«r 


300 


Wood dual 















Haai valu 


• 


Specilic 










ci^hi qI 
dry wood 




Saaiioftad 


Cr««n 














4 est 


3 170 


VV«xm6u<h pin* (T^/m/a afrodt/t) 


4176 




4 OSS 


0J7 


Birch (BmtulVi 






3M? 


0.61 




4 622 




3M? 


04J 


Larch fUrfW 


4 SB7 




3fJS 


OSS 


fir (Abi99t 








041 


Locvat (Robintm) 


4 S27 




3 790 


6 73 


B»*ch (fmffUMi 


4 47| 




3 70S 


0 6S 


LIndan fr///*; 


4 474 




3 713 


0:49 


Elm lUtmuaf 


4 419 




3 BtO 


d.«4 


Oak (OvprcuMf 


4329 




3 742 


b.u 


Aah (fr»Klmi») 


4S» 




3S93 


0.M 


AId«r (AlnumJ 


4291 




3SU 


6.49 




4 34S 




3M5 


Oil 


Stack po0l«r ffofiufua iHgrml 








0.41 













W 4. COMPARISON OF SAMPlE BlO-FUElS 



Grots - - - fci-ik"-"" 

Compoaltlon h««t Humidity Ath 









TabI* 3. MATEniALS USED 


FOR 


THE 


MiXNUFACTUnE 


OF 


BRl- 


OUET7ES 









Paper waato 
Municipal waste 
Wood waste 
Coconut fibre 
Peat 

tundra dual 
Cotlon waste 
Sawdust 

Srriw 

Groundnut aheMs 
Harelnut ahella 
OiivRoil reaidue 

h<ce lidikN 
Suntlo^rr hi<\ks 
I cithr' wjf If 
Mcni(i 
M.inu.t< 

»iilMi) 



Dry beech wood 



kc*f/kg 
4 S54 



keml/kg 
4 224 



Typ« Ql_Wood-r«r*^ 
iy awallabU In 
poor rural araaa 



Green birch wood 



Typ« ol wood com- 
monly. . Jound _ Ja 
poor- rur«l ar^aa 
o( davejoplng 
count rt*« 



W M I e r jDapfl r. _ ball a 
(^made- Irom 
aoaked 
nawapaper) 



MadA.&y Km^burn 
b«tt*r 1( wood 
aah la sddod 



BriquattAa -m«da-4>t 
3<MS% charcoal 

__d_U3t_ _ 

MUSV chopped 

twiga 
IS-20% manure 



Comparable -te- 
rn Adi um-quaft ty 
bi.r.d. ..coiJi. .b.loh 
aah Content proe- 
ably from eartd 



BrlqAjetjea meda oj. 
2S% charcoal duat 
25% atraw 
30% chQPPe.d iwigs 
20% manure 



M% straw 



CoMer ...pencaniaga 
o( charcoal dual 
reducet h«at out* 
put 



Feaaitilr «wery 
"^hr'^, but hai 

higt- iijryujee con 
(ml aii.l n<a 



4(r\ -V-'mU'.-'l 
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BRIQUETTING AS A eOXT/U3£ XND A Cft3^ STUDY 



A hatiorial ebrpbratibn was set ap hy an African country to manage 
a natdral forest using the income from forest products to finance 
its management operations. The forest chosen for management had 
been degraded over the years by grazing and wild fire. The 
surrbunding villages h a d h i s t o r lea 1 1 y bee n g i v en free use df this 
land which was now declared reserved forest. 

i3ne of the major products available from this forest was cha.^cdal. 
The cor por a t i on u sed earth kilns for production and the yiieldc were 
good. The labor force was recruited locally allowing some return 
to the surrounding villages. 

After a few weeks of pr o d uc t i on , i t was discovered that about 10?( 
ef the charcoal was remaining behind in the soil a f ter ca r bon 1 za- 
tion. The small particles could be recovered by flotation, but 
were too fine to be sold on the domestic market. The orporation 
decided to set up a briquetting bperatibn. 

Preliminary investigation uncovered two options for setting up the 
bperatibn. The corpbration could import both equipment and resin 
binder from Europe and produce briquettes "ih-house." Sr, they 
cbuld set up the production as a Ibcal cbttage industry using 
village labor, tree gums gathered from the area, and simple tech- 
niques which would prbduce briquettes comparable in quality and 
cbsctb the ih-hbuse_briquettes. It was alsbfbund that the hri- 
,q u e t t i n g w or k wbuld fit ihtb_the local agricultural work-schedule 
and ordvide another source of income to the villages. 

The cdrpdratibh decided to make the briquetting a cottage industry. 
They designated c h a r co a 1 r e co very areas for each v i 11 a ge ^ prbv i ded 
basic training, and bought the finished briquettes from the villagers 
at a mutually agreed-upon price. 



Thefinal resu". twas a saving of investment capital by the cd rpbr^ 
ationandafirmlyestabli shed local industry. The cooperative 
effort was then expanded into different fields. 




194. 



119 



Attach me rit 18-6 



BAMAKO BRIQUETTES 

This technique was developed at the request of Peace Corps Ma 1 i 
to transform millet stalks into ah eas i ly transportabl e energy 
source. The best use of most agricultural waste is to return it 
to the sbil^ but if this is not te c h no 1 ogi ca 1 y or socially - 
possible^ _mbst a g ri c u 1 t ur a 1 _ wa s t e c a n be earboniseS or used 
directly for fuel, preferably in improved cooking stove:,, 
Carbdnis-fhg reduces the bulk of the /uel , preserves fuel from 
insects and furigus, facilitates storage, and provides a smokeless 
fuel for use in densely populated areas; 

In the Baniakb tests* millet stalks were' carboni sed in an oil drum 
kilri. This takes. 2 to 3 hours of labor per day. The resulting 
charcoal is fluffy and fiberous arid is easy to form in to bri gue ttes . 
The charcoal is lightly pburideu to reduce bulk, and non-carbonised 
piecesare theri picked out. The powder i% placed in a container of 
20 to ?0 liters and binder is added. 

The binders used i_ri Bamako were gUm arabic arid clay. 0ue to the 
fiberous nature of the charcoal _ produced from millet stalks, 
briquettes using rib hirider at all were a 1 so success ful 1 y produced, 
but they break dbwri frbm rough, haridlirig and disintegrate more 
rapidly when bUrriirig. Usirig clay only produced a briquette with 
sustained heatirig properties^ but is was hard to keep going and left 
a ceramic r ?s i d ue w h i c h b 1 be ke d heat from below. Gum a r ab i e b i nde r 
produced a briquette which held tbgether wellarid was quite satis- 
factory. Gum a ra bic wi th a sma,l-l ambUrit of clay produced the best 
briquette. The additjSbri of clay exterided the. burrii ri g_ t ime and gave 
a denser briquette. rfie binder was prepared by dissblyirig gum 
arabic in waterarid adding it tb the charccali_albrig with eric ugh 
clay and water tb make the mi x t U r e r a t h er s t i f f . Inch arid a half 
plactic pipe was used to form the briquettes by jabbi rig _the pipe 
"Psnddowrinthe mix uhtilthepipe wasf breed fullbfthe mixture 
The pipe was then removed arid held at a slight arigle tb the grbUrid. 
?_P^J5^^Tod pf slightly smaller diameter was iriserted tb pUsh but 
the mix. The actual maneuver is more like holding the mix with the 
push rod and s 1 idi ng the pipe off of the mix. This can be dorie 
djrectlyonthe grcundoronffi^ts,arid shouldbeexposedtb the sUri. 
The resulting 1 o n g s a us a ge ca n be left to parti'ally dry If necessary 
if the mix is cur rec t , i t can immediately be broken into small seg- 
ment son 2to3cm. thirxnessandeachbriguettepjacedoriitssi 
todry. InBamako^dur1ngMay,thebriquettes weresufficiently sun 
dried in twc days to bu r n we 1 1 a nd we re ea s i 1 y ha nd 1 e d wi t ho u t 
breaking. One batch was caught in a heavy rain after one day of 
drying but remained stable, even thoughtheyrequiredanadditional 
two days of drying. None of the briquettes gave off objectional 
odors when burned and user acceptance was good. 
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AttacHmerit 18-D 



BINBERSr ILOlXHARCdAL B-RIQUETTES 

A binder is simply something which holds the charcoal briquette 
together while it is being moved about or while It is burning. 
Briquettes can be made without binder if the charcoal itself 
is of a fluffy nature* as in some, types of charcoal made from 
agricultural wastes* But^ these bri que ttes wi 1 1 tend to fall 
apart as burniiig takes place, arid they certainly won't stand up 
1 0 r 0 u g h h a n d y i n g . 

Adhesiveness is the most basic arid important quality to look for 
in a binder. However, some of the most adhesive binders may be 
uneconomical or unacceptable to the user. Some possible binders 
ar e : 



tar ela> 
starch animal manure 

plant resins fish wa^te 

commercially prepared resiris molasses 

In the US, the most comraorily used birider is starch. ! ri southern 
Senega 1 , the smel 1 of burning st a r c h i s o b jec t i o na b 1 e to the people 
and a local tree gum has been fdurid that is acceptable. Clay will 
act as a b inder , bu t the powdery resi due_ bl ocRs the passage of 
radiant heat, and much of the heatirg value of the charcoal is lost 
Sriquettes. prepared with tar or molasses have to be heat-treated to 
drive off the vclatiles that have beeri added. 

in addition to the binder, a carrier is needed to make a good 
mixture with the powdered charcoal. As this is usually water, the 
binder should be water soluble, or at least emu 1 s i f i a b 1 e i ri the ease 
of oi[-based binders. Some binders, such as fish waste or starch, 
will require precooking to make them sticky. 

The usual formula for a briguette mix using starch is 100 kilograms 
of charcoal, 5 t o 7 k i 1 o g ra ms o f s t a r c h , a n d 30 to 35 kilograms of 
water. Starch can be obtained from roots or grains, preferably 
those which do not serve as a source of food . . Crush or grind the 
grain or root and wa s h t h e s t a r c h from the cr us hed re s i d ue . The 
starch i s e on t a i n ed i n the wash water and wi 11 sett 1 e to the bottom. 
If you catch a sample of the wash wa te r i n a c 1 ea r gl a s s container 
before the starch has had a c ha n ce to s e 1 1 1 e , yo u ca n calculate tRe 
necessary amount of water needed to cook and-^mix the starch. 
Measure the starch depth and multiply by 3.407. That is where the 
top of the water column should be. Water can then be added to or 
removed from the main container in like proportion. These propor- 
tidris will give a mixture of starch and water t ha t wi 1 1 gel a t i n i ze 
without becoming too thick. It should then be heated to 65°C, at 
which point it will thicken and can be mixed with the charcoal. 



EKLC 



^106^ XSl 



Session 19* Day 6 



EVALUATING CHARC 4/U.-^I E4 D S 



To 1 Time: 
Objectives : 



Ma t e r 1 a 1 s 



Res bu rces 



2 hbtirs 

* To determine the moistare content of wood 

* To calculate the yield^of a kiln 

Newsprint^ fel t-ti p* pens , pencils or pens, notebook 
paper* sample pieces of wood of varying moisture 
contents. 

* Attachment 19-A, "Elementary Calculation of 
Moisture Content" 

* Attachment 19-B, "Energy Potential of Raw Wopd" 

* Attachment'^1 9-C* "Charcoal Yield Worksheet" 

. r Trainer Notes ^ 



* Prior to thi s ses s i on * it will beneeessary to gather several 
pieces of wood from among common local varieties and calculate 
their mbistu're content. Number the sampiles and n^^cord their 
exact moisture contents oh a sheet of piaper^ (See Step 4)> 

* AlsQi it will be necessary to create and solve ,two hypothetical' 
yield calculation problems. (See Step 8) ^ 



Procedures 



S t e p 1 • ( 5 m i ri u t e s ) • 
Explain the session objectives* , 

Step 2. (10 minutes^ 

Ask participahts to briefly review arid explain 
factors ' 1 0 be c on s i de re d in evaluating different 

ty pe,s of k i 1 ns 

^ Trainer Notes — 



,Remi nd pa rt i c i pa n t s 0 f t he factors mentioned in the article, 
"Realities of Ma k i ng C ha r coa 1 " a nd o f t h e c r i te r i a lists 
which were d-eveloped in their design plans. 

Some factors which shouldbe mentioned include: 



user needs 
labor requirements 
capital requirements 
carbonization time 
kiln c a pae i ty 



- pprtabi 1 i ty 

- d u r a b i 1 i ty 

- availability of construction 

materials 
-easeofoperation 

- yield 



Point but that "yield "calculations are an important way of 
determining the specific energy efficiency of a particular 
kiln d e s i g n . • 
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Step 3. (15 minutes) 

Ask paKticlpahts to ideritify some of the variables 
which should be considered i 11 calculating yield. 

— T ra i he r No tes 



Explain that yield c a 1 cu 1 a t i on es sen t i a 1 1 y involves 
comparing t he amo u n t d f pd t e 11 1 1 a 1 energy ybing into a kiln 
in the form df wood td the amdUrit of energy potential coming 
out In the form df charcdal. 

Stimulate discussidh by asking: 

- Mhat variables" must be cdhsidered in determining the energy 
potential df raw wddd? 

- Mhat variables should be cdhsidered in determining the 
e ner gy potential d f charcdal? 

Some important variables which shdUld be highlighted include: 

- moisture content of raw wood 
-wieghtofrawwDod 

- brands found in kiln 

- nioisture content of charcoal 



Step4^ (iBminutes) 

Distribute the samples of raw wood andhave 

part i c i pa n t s estimate the moisture content of 
each sample . / 



Trainer Notes 



Record their estimates on newsprint 



Point out that different wood species have different densi 
ties, so weight alone may not indicate moisture content. 
The feel and smell of the wood are often more reliable 
.indicators. 

A game can be made of this activity by offering a p^i^e to 
the participaritwho most accurately guesses the actual 
moisture c b h t e h t of a particular sample. 



EKLC 



S t e p 5 . ( 5 m 1 ri u t e s ) 

Reveal the real ^ calculated rtidistUre cdrjterit of 
each sample by writing it d h the news p r 1 ri t beside 
their es.t Ima te s . 
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Step 6. (20 m1 hates) 

Distribute Attachment 1 9- A, E 1 emen ta ry Calculation 
of Mbi sture Content" a n a A 1 1 ac hmen t 1 9 - B ^ "Energy 
Potential of Raw Wood" and practicie calculating 
riibisture content, 

• Trainer Notes 



* Allow participants time to look over the attachments and ask 
questions. 

* Explain that the oven-dry weight of a quantity of wood can 
be determined by baking random samples at below 212° centi- 
grade until stable weight is obtained (usually overnight). 

* Identify individuals among the participants that are familiar 
with calculating moisture content and ask them to help others 
in the group to work a few sample problems using hypo- 
thetical weight figures. 



Step 7 . .(15 minutes ) 

Distribute and explain Attachment 19-C, "Charcoal 
Yield Worksheet." 

Trainer Notes 



* Explain the basic formula outlined on the attachment by 
: working through the sample problem bri newsprint. 

* Mention that the mo i s t u r e cb ri t e ri t bf the charcoal is a'^ssumed 
to be neg 1 i gi b 1 e unless it has b^eri wetted by rain or daring 
the extraction process. If necessary, the mbisture content 
of the charcoal can be determined by baking random samples. 



Steps. (20minutes) 

Ask participants to practice solving twb hypo- 
thetical yield problems. 

- Trainer Notes — 



* Write two hypothetical problems on newsprint. 

* Ask those participants who work out the probl ems early tb 
help dthers in the groap who may be experiencing difficulty. 



S t e p _ 9 . (15 m i n a t e s ) 

Conclude by asking pa r tic i pa n ts to discuss 
examples of ways in whi^h yield calculations could 
be helpful at their work sites; 
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— Trainer Notes - 

Stiniulate discuss Ion by asking: 

- What difficulties would you encounter in collecting yield 
data at your work site? 

- How could these difficulties be overcbme? 

- Why is accurate yield data important? 
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Attachment IS-A 



ELEMENTARY CALCULATION 
or MOISTURE CONTENT 



In forestry it is customarily given as a percent fraction bri a 
DRY basis: 




Mass "Raw" Wood Mass Oven-dry (lOQ^E) Wood 



Basis 




Mass 0 V e n - d ry Wood 



Beware that we customarily think in terms of "percent of a total," 
in this case giving a WET basis figure which is NOT generally used: 




Attachment 19-B 



ENERGY PdiENTiAL OF RAW WOOD 



Raw Hood Charged 



Air-dry wood 
25% m.c. 




Partially dry wood 
5 0% ffi . c . 




Wet wood 
1 00% m.c 




1.25 kg 

4850 kcal 



1.5 kg 
4700 kcal 



2.0 kg 
4400 kcal 



R a n k i n g 




Charcoal Produced 



Very Good 0.35 kg. 35% yield 
2625 kcal 54% of 
energy initially 
recoverable 



0.30 kg. 2 25 0 kcal 
30% yield 
e . i . r . 




0.24 kg. 1800 kCal 
24% yield 
41% e.i .r. 



Adequate 0.25 kg. 1875 kcal 
25% yield 
3 9 % e . i . r . 




0.20 kg. 150G kcal 
20% yield 
32% e. i . r. 



0.15 kg. 1200 kcal 
1 6% yield 
2 7 % e . i . r . 



Very Bad 0^ 1 5 kg . 11 25 kcal 
15% yield 
23% e. i .r . 



0.10 kg. 75 0 kcal 
]Q% yield 
15% e . i . r . 



0.08kg. 600 Real 
8 % yield 
1 4 % e . i . r . 



Fig. 2 Energy Available from RawHcodandfrom theCharcoal 

Produced from It with Respect to Moisture Content and 
Efficiency of Carbonization 



ERIC 
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Attachment 1 9-C 



CHARCOAL YIELiJ WORKSHEET 

The basic fbritiUla for deterrtii hi rig yield is: 

( Hei ght of Charcoal ) x TOO = % ?ield 

(CalculatedOyen-bry - (Wei ght of Brands) 
Wood Weight) 

Brands may be of two types: wet arid oven-dry. Brarid cbriterit of 
or more by vdlurrie is ari immediate iridicatidri of kilri inefficiency 

There are essentially four dptidris iri accduritirig fdr brands in 
yield c a 1 c u 1 a t i d ri s : 

1) Subtract wet brarids frdm wet wddd^ theri calculate dveri-dry 
wood weight. 

2) Subtract dry brands after calculation of oven-dry wood weight 

3 ) Do b d t h d f the a b d v e . 

4) Ignore the brands in the calculation and list x% yield with 
x% of brands. 

Option its is generally considered to be most accurate. 

Sample Problem : Work Space 

87 5 kilos of c h a r c d a 1 

1 00 steres of wood at 350 kg. p^^ stere 

8 kilos of wet brands 

4 kilos of dry brarids 



zat moisture content (ODB) 
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PROGRAM EVALUATION 



Total T i me 
Object i ves 



Mater i a 1 s : 
Procedures 



2 h b u r- s 

* To evaluate the effectiveness of the training 
program 

* To identify ways in whir future charcoal training 
programs can be improved 

Newsprint arid felt-tip peris 

Stepl. (lOmiriutas) 

Review arid explairi the sessibri bbjectives. 
Trainer Notes 



Rem i rid t he p a r 1 1 c 1 pa n t s of the de s i g ri p r i ri c i p 1 e s which were 
discussed during the sessigrl on re-desigri of k i ] ris ( Ses s i bri 
13iDay3). Point out that the principlesof testing, 
e y a 1 Ua t i bri a n d re-design also apply to the development of 
effective training programs. 



Explain that evaluation through feedback f rem pa r t i c i p an t s 
can serve as the basis for improving future charcoal training 
programs . 
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step 2. (25minutes) 

Have the part icipantsdi vide into groups of 



3 or 4 



and record on newsprint their observaMons regarding 
the effectiveness of the training program: 

T ra i ne r No tes 



^ Ask that each group list three aspects of the program which 
we re _ pa r 1 1 c u 1 a r 1 y effective and three aspects which were par- 
ticularly ineffective, 

* For each ineffective aspect of the. program ^ ask that partici- 
pants suggest ways iri which it cbUld be imprbved. 

* EricbUrage participaritstobe as specific as pbssible arid tb 
cbrisider all aspects bf the prbgram ( i . e . * sequerice of 

s e s s i b ri s ^ c b n t e ri t b f s e s s i b ri s * trainer techniques, etc.). 



If pbssible, the t r a i ne r s s hbU 1 d . j o i n the small 
participate In the activity. 



groups and 



While the small groups are working,^arrangechairsinasemi- 

circleat the front oftheroomsothatthreepeoplecan face 

and speak tooneanotherwhilereadingthepostedobserya- 

tionsand suggest lons.Arrangeasecond row of chairsaroand 

the first three. The configuration should look like this: 



Cont 1 nued 
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S e s s i b h 



Trainer Nbtes/Cbritiritied 
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ERIC- 



Outier circle 



Inner circle 



; . . . Newsprint 

Approximatelyfive minutes before the end of the time 
allotted for this s tep ^ ci rcUl ate among the groups, remind 
them of the time remaining arid ask that they post their 
observations and suggest i oris when they are finished. 



3. (lOmiriUtes) 
Have the group reco riverie_a hd occupy the chairs in 
t he ou ter siemi - c i rc 1 e . Explain the " Fi s hbowl" 
ac t i V i ty . 

— Trainer Notes 



Ask 1 f anyone has had experience with this activity. If so, 
ask them tohelpyouwiththe explahatidri. Your explanation 
shoald include the following points: 

- Only three people at a time will be in the iririer semi-circle. 

- The ro 1 e 0 f eac h 0 f the th ree peopl e wi n be to di s c Us s a nd 
respond to the posted observations and examine the feasi- 
bility of the suggestions. 

- The roleof those in the outer semi-circle will be to 
observe and listen without speaking. 

- When somebrie from the outer circle wants to enter the dis- 
cussion, a persbri from the discussion group should leave 
ahdjbirithe observers. 

Thereasbh for Us i rig thefishbbwl structure is to provide a 
comfortable fbrmat fbr di scUss i bri arid to encourage construc- 
tive feedback a ri d s U g ges t i b ri s . Therefore , it is important 
that people feel free tb express their thoughts v/ithout fear 
of reprisal. People shbUld be ericoUraged to enter the dis- 
cussion and to exchange places with brie aribther when they have 
something to say. It is a gbbd idea tb have at least one. _ 
member of the training staff in the discUssibri group at all 
1 1 iTies . 



Step4.(]0minute5) 

Justbeforethe discussion, ask one bfthe parti- 
cipants toscanthelistsandpoint bUtahy cbmmbri- 
alities and parallels among the bbserva t i bris . 



Trainer Notes 



This quick 
reipeti 1 1 on 



identification w i 1 1 
once the discussion 
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hel^pprovide 
begins , 



order and avoid 
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Step 5. (59 mi nates) 

Ask that three volunteers move tbthe inner semi- 
eirele and Initiatethe activity by respbridirig to 
one of the observations^ 

Step 6, (lOminutes) 

S amma rize thebbser vat ions arid suggestions. for 
improvement that rc?sul ted from the fishbbvvl dis- 
cussion. 



Stress those bbservatioris wh i c h s eem mb s t gerieraHy agreed 
upon by the. group Snd most feasible iri terms of future 
imp 1 emeritat i ori . 



S t e p 7 , ( 5 m i ri u t e s ) 

Tharikthe group for their participation in this 
activity arid iri the training program. 



It is suggested that a barbequebe heldimmediatelyfqllowing 
this firial session. Participants a nd s t a f f co u 1 d then have 
thcdppdrtuhity to prepare a meal using charcoal produced 
duririgtheprogram. 



Trairier Nbtes 



Trainer 



Notes 
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BIBbieSRAPHY 



We suggest that the following texts be purchased in sufficient 
quantities for distribution to all participants: 



B d b t H i H . E . 
Eckholm, Erik 
Jahczaki Jacck 
Noronha, Raymond 



"Real i ties. of Making eharcoal." UNASYLVA, Vol. 
33, No. 1 31 , FAe, Rome; 

The Other Ene rgy Crisis: Firewood . World Watch 
I ns t i tu te , Was h i ngt oh ^ DC * 1 975 . 

"Simple Techniques for Basic 3io-fuels.'* UNASYLVA, 
Vol . 33, No. 131 , FA0, Rome. 



is it So Difficult to Grow FUelwdod? 
UNASYLVA. Vol. 33. No. 131. FAO, Rome. 



SalerDi Beri B. *'Fue1wood Production in Traditional Farming Systems." 

and Trah van Nao UNASYLVA. Vol. 33. No. 131. FAO. Rome. 

The following resources are effective for reference: 



Ear 1 ^ D. E 



Ear 1 , D. E 



DEVRES 



I ri t e r h a t i b h a 1 
Labor 

Or gani za t i on 



Nat i briial Academy 
b f Sciences 



US Forest 
Serv i ce 



Chare bal, an Andre Mayer FellowshlpReport . FAG. 
Rbme ^ Italy ^ 1974. 

The 0 n 1y gene ra 1 c harcoa 1 publication in print. 
Emphasis is on the Mark V portable 3tee1 kiln. 

Forest Energy and Ecbricini c Deve 1 bpmeri t . Clarendon 
Press i Oxford ^ 1 975 . 

An 0 ve r V i ew of f o r es t energy and its role in 
economic development. 

The Soc i 0- Eco hom i c Context of FUelwbdd Use in_Sma11 
Rural Commuhi t i es . Agency for I n terha t i bria 1 Develbp- 
ment. Washington DC. 1980. 

Chare oal Mak i rig f o r Small Scale Eh ter p r i s es . 
Geneva . 1 9 75 . 

Published i n s i mpl e 1 anguage f or sma 1 1 scale p re- 
ducers indeyeloping countries. Alsoccvers the 
smallbusiness aspectsofcharcoal making. 
Emphasis is on metal kilns. 

F i r e w b b d C r b p s . _ Nat ibhal Academy Press ^ 
Washington ^ DC. 1 980. 

Description ofshrubandtreespecies forcnergy 
production, including carbonization possibilities. 

Charcoal Prbductiori^, Marketing and Use . _ W a s h i n g t o n ^ 
DC. Fbrest Products Research Lab Report 2213^ 19B1. 

I hf ormat ion oh masonry kilns. 
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THE FARALLONES INSTITUTE RURAL CENTER 

15290 eoleman Valley Road 
Occidental , CA 95465 
(707) 874-3060 



T h e F a r a 1 1 0 n e s ^ I n s 1 1 1 u t e 1 s a n 0 n - p r 0 f It d r g a n 1 2 a t i 0 n 
active^ in the development of appropriate commanity 
technologies i with an emphasis on renewable sources of 
energy and food systems. Areas of expertise inclode: 

- design a hd i mpl emen t a t i o n o f t ra i n i ng programs, with 
a focus on experiential learning and the acquisition 
of integrated skills 

- development of educational materials 

- resource gathering and information sharing 

- design, use and evaluation of small-scale technologies 

- study trips to rural China 

- Consulting services 



CHP INTERNATIONAL, INC. 

1010 West Lake Street 
Oak Park, IL 6 0301 
(312) 848-9650 

CHP Internatioriali Inc. is a consulting firm specializing 
in the designs management and evaluation of international 
training programs. It develops and conducts technical , 
cross-cultural and language programs in Latin America^ 
Asia, and Africa, In addition, CHP International, Inc. 
leads staff development workshops in the technjgues 
necessary to effectively implement competency based and 
experiential training programs. 
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